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ACUTE AND CHRONIC PANCREATITIS 

CLINICAL OBSERVATIONS 

THOMAS S CULLEN, MD 
Professor of Clinical Gi'iiecology, Johns Hopkins Unnersit}' 

AND 

JULIUS FRIEDENWALD, MD 
Professor of Gastro-Enterology, University of Mar} land 

BALTIMORE 

PART I 

The diagnosis of many pancreatic conditions is so difficult that a 
large pioportion of the cases repoited in the literature weie definitely 
diagnosed only at operation or autopsy Hence it is certain that the 
incidence of these conditions is probably far greater than has been gen- 
erally recognized The difficulty in diagnosis is largelj due to three facts 
1 The pancreas is so deeply situateo that it is usually inaccessible to 
palpation 2 It is impossible to obtain a secretion fioin it in a slate 
sufficiently pure for purposes of examination 3 These diseases aie 
often associated with othei disoideis of the digestive tract the symptoms 
of which aie so prominent that the}'’ mask tliose pioduced by the pan- 
creatic lesion 

It IS our puipose m this communication to leport briefly some of the 
cases of acute and chionic pancreatitis which have come undei our 
obseivation The following were cases of acute pancreatitis 

Case 1 — Acute pauci catitis m a diabetic patient ivitli gallstones and acutt 
nepJiiitis Diainage of gallbladdei follozvcd bv death zoithin a feze Iiotit s 

M M, a woman, aged 67, was admitted to the Hebrev Hospital on April 22 
1917 She had suffered from a mild tvpe of diabetes for a mimlier of ^ears, but 
otherwise had had exceptionally good health The acute illness vas ot less 
than twentj'-four hours’ duration She was suddenh attacked with pain in the 
umbilical region, which tra^elcd m the direction of the gallbladder and down 
toward the appendix For six hours before admission there had been almost 
continuous vomiting of coffe-ground-likc material The bowels had been con- 
stipated for some tune 

When first examined the patient was in a state of shock The temperature 
was subnormal, the pulse was rapid, and the extremities were cold The 
abdomen was distended, and there was marked rigidit\ with extreme tenderness 
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m the epigastric area The leukocyte count was 26.000 The urine contained 
albumin, a few red cells and many hyaline and granular casts 

The diagnosis of intestinal obstruction was made, although the possibility 
of acute pancreatitis was considered An operation was performed at once 
The abdomen was opened through a right rectus incision, and about a quart 
of free wine-colored fluid was found in the abdominal cavity The gallbladder 
appeared distended, and the adipose tissue was covered with small white dots 
These measured 1 mm or a little more in diameter, and were perfectly flat 
At first they looked much like miliary tubercles, but on closer observation were 
recognized as areas of fat necrosis In the region of the pancreas and the 
gallbladder there was considerable subperitoneal edema We were undoubtedlj 
dealing with acute pancreatitis The gallbladder was drained, it contained a 
moderate amount of dark bile and a few small stones, hardly more than 1 mm 
in diameter 

Following the operation the patient continued in a state of shock, and the 
outlook appeared most unfavorable She rallied again, however, but relapsed 
and died in a few hours 

Case 2 — Acute pancicahHs, gallstones, diamage of gallhladdet Recovciv 

J B E , a woman, aged 24, was admitted to the Church Home and Infirmarv 
on March 31, 1919, comp'aining of intense abdominal pain She had enjoyed good 
health and normal digestion until nine months before, when she had become preg- 
nant On various occasions during this period she had been seized with acute 
abdominal pain, located under the right costal arch and extending toward the 
right shoulder-blade She had not had chills or fever, but on at least one occasion 
the attack had been followed by jaundice There was constant tenderness under 
the right costal arch In addition the patient was frequently troubled with 
eructations of gas and pain in the epigastrium which were relieved by the use 
of soda A diagnosis of cholelithiasis had been made The patient had gone 
through a normal confinement two weeks prior to entering the hospital, and 
during the two or three davs before had had several attacks of pain in the 
region of the gallbladder, associated with fever Hypodermic injections of 
morphine had been necessary Later the pain radiated from the midepigastrium 
to the left side and the back, and considerable quantities of a yellowish fluid 
had been vomited, there was obstinate constipation On examination, the 
patient appeared to be in a state of shock The pulse was rapid, tlie tempera- 
ture was subnormal and the extremities were somewhat cold The abdomen 
was shghtlj distended There was ngiditv and extreme tenderness over the 
entire epigastric area The urine contained a slight trace of sugar, albumin and 
acetone, and microscopic examination showwd leukocytes, red blood cells and 
epithelial cells 

A diagnosis of cholelithiasis with possible perforation was made, and 
immediate operation was advised A right rectus incision was made, and a 
yellow serous fluid was at once encountered Milky patches of fat necrosis 
were noted in the omentum and peritoneum These varied from 1 to 3 mm in 
diameter, and were evidentv caused by’ acute pancreatitis There was marked 
subperitoneal edema, especiallv m the region of the pancreas The gallbladder 
was free from adhesions It was not enlarged, but contained about thirty to 
fortv, small mulberrv -like stones, varying from 1 to 2 mm in diameter The bile 
was inkv black and thick The mucosa of the gallbladder was red, vascular 
and granular A few of the small stones passed into the gallbladder from the 
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cystic duct A rubber drainage tube was inserted into the gallbladder, and 
three cigaret drams were placed around it The ’patient made a satisfacton 
recovery, and was discharged well on April 17, 1919 

Case 3 — Acute paucieatitis iii a patient ivitli cIwIelitJiiasi<; Diainagc of qaU- 
bladdei Rrcoveiy 

E R , a woman, aged 60, was admitted to the Church Home and Infirmari on 
April 9, 1925 She had always been in good health except for attacks of indi- 
gestion following meals, which had occurred at irregular intenals for some 
years They were characterized b> the presence of pain, gas, eructations, and 
occasionally nausea and vomiting The attacks were of short duration, there 
were marked constipation and melena or clay-colored stools jaundice vas 
absent " 

On the evening of April 7, 1925, the patient was suddenh seized nitli \iolent 
epigastric pain, nausea and voniiting necessitating the use of niorphme There 
was intense pain in the epigastrium above the umbilicus and under the lelt 
costal arch, associated with intense nausea and frequent vomiting of a biliarj 
secretion 

When she was admitted to the hospital two days later, she looked ill and 
was in a state of shock, the extremities were somewhat cold, the pulse was 
rapid, and she was extremely thirsty She appealed to be in great pain, and 
was unable to sit up or turn over 

Deep inspiration caused pain in the upper right quadrant The abdomen 
moved but slightly in inspiration, the walls, however, w’ere not rigid There 
was tenderness under the right costal arch and in the epigastrium There was 
a leukocytosis of 22,700 The urine was normal except for a trace of albumin 

The conclusion was that we were dealing either with an acute cholecystitis 
associated with a possible acute pancreatitis, or perhaps with a perforating 
peptic ulcer 

The abdomen was opened through a McBurney incision \ turbid fluid 
containing small flakes escaped when the peritoneum was incised The appendix 
was removed and proved to be two and a half times its normal size and 
enlarged toward the tip An upper right incision was then made, and tin. gall- 
bladder was exposed It was teitse and slightly adherent \s the omentum 
between the stomach and transverse colon was drawm up, a white spot, about 
1 mm in diameter, w'as noted, and when more of the omentum was exposed it 
w'as found to contain many small areas of fat necrosis With the brillnnt 
yellow fat and striking wdiite patches, the picture of fat necrosis, pathogno- 
monic of an acute pancreatitis, appeared definite The gallbladder was drained 
and several small stones, together with a conglomerate calculus 1 5 cm m 
diameter, were removed A rubber drainage tube was inserted into the gall- 
bladder, and tw'O cigaret drams laid beneath it Marked subperitoneal edema 
W’as noted around the pancreatic region The pehis was drained through the 
appendix incision The operation was followed b\ se\cre nausea ind \oniiting 
for a few’ dajs, and the incisions were slow m healing The patient w i-> dis- 
charged, however, on Alaj 10 1925, in good condition 

Case 4 — dnife pancuatiiic liilh (/alfUom and snbuqutnl foimalwn 

Recovei v 

V B, a woman, aged 34 first consulted us on Teb 18 1925 She had hid 
good health until three months before hut since then had coiiipl uiied oi gnav ing 
pains of a mild t\pe in the upper part of the abdomen occurring it irreculir 
intenals Tor the past month she had been seized once or twice weekh \ ilb 
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violent pains under the costal arch radiating into the right side of the back 
and frequently toward the right shoulder-blade These attacks were of about 
two hours’ duration, and necessitated the use of morphine hypodermically Dur- 
ing the attacks there was much distention and gaseous eructation Fever and 
jaundice vere not noted 

On examination the edge of the liver was palpable, but tenderness could not 
be elicited The urine was normal , the gastric contents following an Ewald 



Fig 1 — Fat necroses in the omentum 

test breakfast showed total acidit> 26, free hydrochloric acid, 19 A gastro- 
intestinal roentgen-ray senes showed adhesions in the upper right quadrant 
but no radiable stones Cholecystitis with possible cholelithiasis was diag- 
nosed 

The patient continued to have occasional attacks of a similar type until 
Sept 18, 1926 Alter that time she had three severe attacks of pain During 
the last attack a neu feature dei eloped, in that the pain, uhich had prenouslj 
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been localized, became general and was accompanied bj tenderness o\er tiie 
entire abdomen 

The patient Avas admitted to the Johns Hopkins Hospital on Sept 25, 1925 
Examination revealed normal temperature, pulse rate, 78, hemoglobin 78 
per cent, leukocytes, 15,480 She complained of considerable generalized abdom- 
inal pain and discomfort She was slightly jaundiced, and there was an 
extreme tenderness over the gallbladder region, and generalized sensituenes": 
over the entire abdomen Muscle spasm or rigidit} was not present nor was 
there evidence of free fluid in the abdomen The urine contained bile, but was 
otherwise normal 



Fig 2 — Fat necroses in the inesciitcrj of the transAcrse colon 


A diagnosis of cholelithiasis with possible acute pancreatitis was made 
When the abdomen was opened, small, flat whitish \ellow areas about 1 inni in 
diameter or smaller, were found scattered o\er the siirlace of the oineiituin 
(fig 1) In the omentum between the stomach and Iransaerse colon there 
was an area, about 2 cm in diameter, sliarph circumscribed somewhat jnicl ereii 
and containing nnriads of these little areas of lat necrosis The omentum and 
transAcrsc colon were then pulled up and where the mesocolon la\ o\er it a 
greath enlarged pancreas could be detected The organ was uilh lour tniKs 
Its natural size, and the fat presented numerous small areas en necrosis (fig 2i 
There were also string! gra\ish blue areas in the lat suggesting that abseess<.^ 
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might be developing Adhesions did not appear between the peritoneum of the 
mesocolon and that adjacent to it 

The gallbladder was incised, and three stones, each about 1 cm m diameter, 
were removed The stones were composed of smaller ones which had fused' 
There were also a number of small stones Examination of the cj'^stic and 
common ducts failed to reveal any further calculi The gallbladder was 
drained with a rubber tube, three drams were placed around it, and another 
was carried down in the foramen of Winslow Following the operation the 
patient was in a state of extreme shock, and the outlook w^as not particularJv 
good 

Cultures taken from the gallbladder and peritoneal cavity were all negative 
After operation, the temperature w^as normal, the incision healed pet pi imam 
The gallbladder tube was removed on the fourteenth day The patient’s appe- 
tite was very poor during the first two weeks, and during the third week 
she vomited continuously The temperature began to rise, and during the 
third week it went as high as 101 5 F She lost ground, could not retain any 
food, became weak and drained bile profusely through the fistula On the 
tw'enty-first day a definite mass, occupying the lower third of the gallbladder 
incision, could be palpated This mass appeared to be about 9 cm m diameter 

On Oct 19, 1925, a small incision was made over the lower third 
of the previous one, and induration in the fat was encountered The 
indurated area was carefully penetrated with Kelly forceps, and fetid pus was 
found at once After this had been carefully wiped off, long strings of what 
appeared to be disintegrated fat were removed Some of these strings were 
fully 3 cm long and 1 cm broad The wall of the abscess cavity was carefully 
palpated, and seemed to be intact at every point The cavity was loosely packed 
with plain gauze From the pus B colt was grown in pure culture The patient 
returned to the ward in splendid condition, and her convalescence from that 
time was uninterrupted The drains were removed by the seventh day, and 
the temperature became normal on the eighth day The bile escaping from the 
gallbladder fistula decreased just as soon as the abdominal abscess was 
opened The fistula closed completely on the seventh day after the second 
operation 

The patient lost 18 pounds (8 2 Kg ) during her stay in the hospital When 
she left she had a splendid color, a good appetite, and was feeling well The 
abscess incision was closing rapidly, but had not completely healed She was 
discharged from the hospital on Nov 1, 1925 Microscopic examination of the 
necrotic tisue removed revealed that it consisted largely of necrotic fat 

ACUTE PANCREATITIS 

Acute pancreatitis, according to the classical publication of Fitz,^ 
occurs m three forms hemorrhagic, gangrenous and suppurative These 
three really represent various stages of the same process, which starts as 
an acute hemorrhagic lesion It was Fitz, too, who first pointed out the 
clinical importance of fat necrosis and its relation to hemorrhagic and 

i Fitz New York M Rec 1 197, 225 and 253, 1889, Boston M & S J 
127 571, 1892 
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gangienous pancreatitis, although this condition had been previoiislv 
alluded to by Balsei - and by Chian ® 

In establishing the etiology of the heinonhagic vaiiet}, it has been 
a question, according to Osei,‘ whether the hemonhage is pnmar} and 
the inflaininatoiy condition secondary oi vice veisa According to Opie,^ 
inflammation is not piesent at the onset, and he theiefoie prefers the 
term hemorihagic neciosis to that of hemorrhagic pancreatitis 

The gangrenous foim is a later stage of the heinonhagic lesion, 
while the suppuiative vaiiety is chaiacteiized by the formation of single 
or multiple abscesses 

ACUTE HEMORRHAGIC PANCREATITIS 

This condition has also been teimed panel eatic hemonhage oi acute 
heinonhagic neciosis of the pancreas, foi in it hemoirhage has been 
noted as a pi imary manifestation, followed subsequently by an inflamma' 
tory piocess As we have already pointed out, in those instances in 
which hemoirhage and inflammatoiy changes aie both present, it is 
usually impossible to decide which is the piimaiy condition 

Opie® has pointed out that the passage of bile into the pancieatie 
duct produced by gallstones in the diveiticulum of Vatei is a cause ot 
heinonhagic neciosis, and Archibald^ has shown that in addition, an 
infection of the bile is necessaiy in older to bring about this result 
111 most of the instances leported cholelithiasis was obsetved Accoid- 
ing to Egdahl,® m 42 pei cent of these cases calculi aie present eithci in 
the diveiticulum of Vater oi at the duodenal onfice of the pancreatic 
duct, and Opie considers this percentage too low Gallstones wcie pics- 
ent 111 all foui cases in our series 

Eggeis® maintains, from a study of his own cases, that infection is 
of minor impoitance as a causative factoi in acute pancreatitis, but that 
the condition is bi ought about by the action of liberated pancreatic fer- 
ments on the sill rounding tissues, in addition to some inflamm.iton 
condition associated with the gallbladdei 

On the othei hand, Ballantine consideis that tr.iuma pla\s an 
important lole, and that common duct obstiuction as well as infectious 

2 Balser Vircliows Arch f path Anat 90 520 1882 

3 Chian Prag incd Wchiischr 30 285, 1883 

4 Oser, in Nothnagel Diseases of the Pancreas, Philadelphn \\ B 
Saunders Companj, 1903, p 117 

5 Opie, in Osier Modern Medicine, ed 3, Pliihdelplin, Lea S. rtliigir, 
1926, vol 3, p 669 

6 Opie Bull Tohns Hopkins Hosp 19 182 1901 

7 Archibald Surg Gmicc Obst 28 529 (Tune) 1919 

8 Egdahl T E\per Med 9 385, 1907 

9 Eggers Ann Surg 80 193, 1924 

10 Ballantine T Oklahoma M A 27 264, 1924 
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diseases predispose to this condition Cases in which trauma was noted 
as a cause of acute hemorrhagic necrosis, foi instance, from a blow on 
the abdomen, have been reported by Selberg and others 

Hofer is of the opinion that, while biliary disease plays a most 
important role in the etiology of acute pancreatitis, inflammation can 
also be transmitted through the lymphatics, and that the changes occur- 
ring in the pancreas are attributable to the presence of trypsm-mfected 
bile or duodenal contents Marked inflammatory disturbances of the 
duodenum, with a consequent ascending infection, have also been 
thought responsible for this condition 

McCrae says that cases of acute pancreatitis have been observed 
at autopsies after death from infectious diseases He believes that m 
these cases attacks of acute panel eatitis are present, but aie so mild 
that they are frequently not recognized — a fact that would suggest a 
probable etiology by a hematogenous route 

Acute hemorrhagic pancreatitis occurs most frequently in men, 
although the four patients of our series were all women, the ages rang- 
ing between 24 and 67 The autopsy observations vary according to the 
duration of the lesion The omentum and mesentery, retroperitoneal fat 
and abdominal peritoneum present a large number of yellowish white areas 
of fat necrosis varying in size from that of a pea to that of a dime There 
is also often free blood-stained fluid in the lesser peritoneal cavity It is 
not unusual to find gallstones and dark grumous bile in the gallbladdei 
and occasionally gallstones may be palpated in the common duct oi in 
the ampulla of Vater The pancreas is usually enlarged and firm, dark, 
or mottled and friable Many areas of fat necrosis are observed on the 
surface The hemorrhagic neciosis spreads deeply downward, involving 
aieas of both paienchyma and inteistitial tissue, but leaving intermediate 
spaces of normal tissue The cells of the parenchyma involved are in 
a state of necrosis with complete loss of nuclei The neciosis also 
implicates the blood vessels of the pancreas, and produces hemonhages 
of a more or less marked degree Colon bacilli and streptococci aie the 
usual organisms present 

Symptoms — Acute hemorrhagic pancreatitis fiequently occurs in 
persons who have suffered from previous attacks of indigestion oi 
biliarj colic with oi without jaundice In these attacks, in addition to 
the pain, which maj^ be of the biliary colic type or suggest gastiic or 
duodenal ulcer, in some instances there is also nausea and vomiting 
Ordinarily the attack begins with a sudden and violent pain, which is 
referred to the epigastrium and m some instances extends to the back or 


11 Selberg Berl Klin 38 923, 1901 

12 Hofer Arch f klin Chir 131 313, 1924 

13 McCrae Atlantic M J 28 555, 1925 
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loins It may occui in intermittent paroxj''sms, but is usually constant 
111 acute cases it ixisy continue until death, which may occur eien uithui 
a few hours The pain may be so violent as to suggest ruptui e of a peptic 
ulcei 01 of the gallbladdei Collapse is common, with the usual siinp- 
toms of shock, a lapid, faint pulse, low blood pressuie and cold extremi- 
ties Nausea, vomiting and hiccup aie eail}^ manifestations, and consti- 
pation IS usually so obstinate as to suggest an acute intestinal obstruction 
In othei instances diaiihea is an eaily symptom and oidmanh follows 
constipation, if this condition has previously been piesent In raie 
instances jaundice occurs Fever is laiely noted, though a leukocitosis 
is common, and glycosuiia is occasionally found In a case leported b} 
Rodiiguez,^"* an acute pancreatitis was associated with glycosuria and the 
patient died in a diabetic coma Dunn^^ obseived tw'o cases in which 
diabetes followed as a sequel In case 1 of oui senes, the patient had a 
mild diabetes, and was suddenlj'’ taken with violent pain m the umbilical 
legion, wduch was accompanied by continuous vomiting and signs ol 
shock The constipation was so obstinate that a diagnosis of inic^lmal 
obstiuction was made 

In case 2 theie had been definite evidence of formei biharj colic with 
jaundice Pam was extieme in the epigastiium and radiated tow aid the 
left side Vomiting and maiked constipation w^ere present 

In case 3 the patient had had indigestion foi jeais It culminated 
111 a sudden attack of violent epigastiic pam, which radiated tow aid the 
left side and was followed by nausea, vomiting and shock 

In case 4 theie was a definite histoiy of gallstone colic followed b\ 
an attack of general abdominal pain and jaundice 

Examination in these cases reveals extieme tendeiness m the epigas- 
tiium above the umbilicus, not only in the midline, but spreading acioss 
the abdomen to both sides In the eaily stages there is an absence ot 
iigidity in this area, but soon this sign becomes marked An indistinct 
lesistance may often be noted at fiist m this legion.on deep palpation 
but as a lule, a tumor mass is rarely palpable until aftei thicc oi 
four days Slate-colored patches aie often observed on the abdomen 
and limbs, a condition wdiich is associated with hvidit\ ot the face 
These aie ceitamly laie in other acute abdominal disturbances 

In cases 1 and 2 of our senes there was extreme tenderness and 
iigidity 111 the epigastiium, wdiile m case 3 theie w'as tenderness undei the 
right costal aich and also in the epigastrium In case 4 there was markc d 
tendeiness ovei the gallbladder legion w'lth a general seiisitn ene-'S oier 
the entile abdomen 

14 Rodriguez, Tinn Acute PancrcatUis with Fat XecroM'^ Co iiplic lUd 1' 
Diabetic Coma, TAMA 82 203 (Tan 19) 1924 

15 Dunn Lancet 1 595 (March 20) 1926 
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Death may occur within a few hours or days , but if the patient sur- 
vives for a period of a week or two, the stage of gangrenous pancreatitis 
ordinarily supervenes 

In addition to the fulminating types of acute hemorrhagic pancreati- 
tis, there are milder forms in which recovery occasionally takes place 
Instances of this form have been reported by Waring and Griffiths 
Pam of any marked degree was observed m only abont half of their 
cases Brocq also points out that hemorrhagic pancreatitis is some- 
times a mild condition in which pain is more oi less diffuse, and is most 
severe at the end of digestion 

ACUTE GANGRENOUS PANCREATITIS 

This condition usually follows the hemorrhagic foim, in which the 
symptoms manifested have been of a milder or subacute t3rpe The 
pancreas presents a soft, friable appearance, and is daikish with yellow- 
ish areas of neciosis, which may be extensive Tbe lesser peritoneal 
cavity may be partly filled with necrotic, sanguineous, putrid contents 
There is an extensive fat neciosis piesent aiound the pancieas and in the 
lesser peritoneal cavity, in which infections are caused by various forms 
of micro-organisms Geiieial peritonitis is rarely produced, as the adhe- 
sions prevent the escape of infected fluid into the peiitoneal cavity 
Histologically, the boundaiies between the acini of the pancreas become 
indistinct, and are leplaced by gianulai detritus intei mingled with red 
blood cells, the walls of the capillaries undergoing fatty degeneiation 

Symptoms — If death does not occur as a result of the hemonhagic 
stage, manifestations of gangrenous pancreatitis supeivene The ful- 
minating symptoms now subside The pain, tenderness and vomiting 
lessen, and the constipation is relieved Recurrences of a milder type, 
however, are not infrequent 

The onset is characterized by fevei and the formation of a mass in 
the epigastrium within a week or two after the beginning of the hemoi- 
ihagic stage It may begin with a chill, or chills may occur during the 
course of the fever The temperature is usually irregular, langing from 
100 to 103 F or higher Only rarely is fevei absent , a leukocytosis is 
the rule The tumoi in the epigastrium is oidmarily fairly definite, 
though it may vary in size, at times extending as far to the left as the 
spleen At this stage the stools become soft, not infrequently diarrheic, 
and jaundice may occur Glycosuria is unusual, though cases of diabetes 
following this condition after several months have been reported 

16 Waring and Griffiths Brit J Surg 11 476, 1924 

17 Brocq J de cliir 25 7, 1925 



CULLE Y-FRlEDEi\ WALD— PA \CREA TIT IS 


11 


ACUTE SUPPURATIVE PANCREATITIS 

Acute suppurative pancieatitis frequentl}'" follows hemorrhagic or 
gangienous pancreatitis In this form bacterial imasion is common so 
that suppuration with abscess formation is frequent In some instances 
acute suppurative pancreatitis occurs as a primary infection The puru- 
lent inflammation may extend to the lessei pei itoneal ca\ it\ and produce 
penpancreatic abscesses The infection may occur as a result of exten- 
sion from adjacent organs thiough the blood stream, but it most com- 
monly originates in the ducts Many cases aie caused b) obstiuction 
of the duct of Wirsung, due to the piesence of gallstones in the dnerticu- 
lum of Vater In some instances a suppuiatne cholangitis has been 
noted as a causative factoi 

Small multiple abscesses aie present thioughout the entire pancieas 
01 are limited to ceitam areas Large foci aie produced b\ the coalescence 
of small abscesses, and as a result paits of the gland aie destio\ed 


Symptoms — The natuie of the onset depends laigeh on its cause 
that is, whethei the condition is a lesult of an antecedent acute hcmoi- 
rhagic or gangrenous pancreatitis oi is due to caicinoma oi suppuiatne 
inflammation of the bile passages In most instances acute suppuiatne 
pancreatitis comes on suddenly, following an attack of indigestion oi 
biliaiy colic, with seveie epigastiic pain which may ladiate thioughout 
the abdomen Theie is epigastiic tenderness Nausea and \omiting aie 
early manifestations Fevei of an iriegulai tjpc is piesent, and chills 
aie not uncommon Constipation is usual and at times is followed b\ 
attacks of colliquative diarrhea Abscesses occasionalh luptuie into the 
intestine, and blood and pus aie dischaiged in the stools Jaundice is 
common, and leukocytosis is often obseived (jlycosuiia is laich noted 
In some instances the symptoms are of a mildei t\pe, the onset being 
less stormy and the pain less intense In such cases there is often moic 
discomfort without fever but with anoiexia and weakness The pains 
and fever gradually subside, and the disease inai tiicn pursue a nioie oi 
less chronic course with peiiods of exacerbation 

Physical exammation shows that the liter aiiJ splceii aic ci.larije.I, 
the epigastrium is distended, and in a certain piopo.tion ol iiiM lines a 

tumor mass or definite resistance can be felt on palp 111011 (.a-e o our 

series represents otii only case of acute supptiiatite l>->'y' 

patient, three weeks after an opeiation fo, acute ' 

this, began to manifest signs of the suppural.te "'t ^ ‘I ' ^ 

became poor, and she began to vomit contiiitionsh p 

to 101 5 F, and bile drained profusclt fiom 

then detected 

The extension of the inflammation bnn,„ 
complication of acute suppuratne pancrealit 
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the encysted form, and is limited to the lesser pentonemn, though in 
some instances general peritonitis develops 

Diagnosis — The sudden and fulminating onset of pain m the epigas- 
tnuni accompanied by symptoms of shock points diiectly to the pieseiice 
of acute hemoirhagic pancreatitis The piincipal conditions from which 
It has to be differentiated are acute intestinal obstruction, especially if 
obstipation is present, cholelithiasis with luptuie of the gallbladder, 
perfoiation of a peptic ulcer and mesenteric thrombosis 

When the transition from the hemonhagic to the gangrenous type 
occurs, the epigastrium becomes distended, and a tumoi mass becomes 
palpable in the epigastrium Chills and fever are the rule 

As suppurative pancreatitis frequently follows the hemonhagic and 
gangienous forms, the history may sometimes furnish important infor- 
mation to help m the diagnosis When a mass m the region of the 
pancreas occurs with chills and fever, suppuration must be suspected 
If an abscess of this type ruptuies into the intestine, the character of the 
stool serves as an aid m diagnosis It is usually impossible to differ en- 
tiate between the gangienous and suppurative types 

The laboiatorj examinations aie of distinct aid at times m the diag- 
nosis of acute pancreatitis The piesence of glycosuria is especially 
valuable, and Mussei has pointed out the importance of a high sugar 
content in the blood in these cases 

Com sc and Piognosis — In the fulminating types with hemorrhage, 
death frequently occurs within a few hours oi days Many suigeons, 
among them Moynihan,’^® Vogel"” and Anspergei advise opeiation as 
a routine On the other hand, the operative iisk m the acute cases is so 
great that, if possible, according to our own expeiience, it is best to 
delay surgical intervention until the shock has somewhat subsided When 
the disease has progressed to the gangrenous and suppuiative stages, 
operation is indicated, but in these cases it often fails to save the patient, 
owing to the extent of the lesion and the multiple abscesses which have 
formed However, whenever a large single accumulation of pus within 
the pancreas can be evacuated by incision and drainage, recovery may be 
expected 

Tieatinenf — As has already been pointed out, except in rare 
instances little can be hoped for from surgical measures in the acute 
fulminating types of hemorrhagic pancreatitis For immediate relief in 
allaying the violent pain and lessening shock, morphine in adequate doses 
is indicated, sometimes inhalations of chloroform may be utilized 

18 Musser New Orleans M & S J 78 10 (April) 1926 

19 Momihan Ann Surg 81 132, 1925 

20 Vogel Deutsche Ztschr f Chir 185 71, 1924 

21 Ansperger Deutsche Ztschr f Chir 189 189, 1924 
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Vomiting may often be controlled by means of gastric la^age and b\ the 
avoidance of food by mouth The strength is best maintained with 
glucose by proctoclysis, and m addition normal salt and soda solution 
Subcutaneous and intravenous injection of noimal salt or glucose solu- 
tion should be emplo3''ed 

Statistics supplied by Gessner-- indicate that opeiations peifoiincd 
during this stage are more often fatal than during the latei stages that 
is, in the gangienous and suppurative types According to his data oi 
foity-one cases of this disease in which an operation was le^ortcd to 
during the first two iveeks, lecoveij occuired in hut one ca^t 
(Halsted’s), whereas of the twenty patients operated on duimg the latei 
stages six recoveied Mayo-Robson and Cammidge attribute the high 
mortality from eaily opeiation in acute cases to the tact that in main Oi 
these fatal cases intestinal obstmction had been suspected, and that thC'C 
patients, already m a state of shock, were subjected to a prolonged se.iich 
for the suspected lesion Of fifty-nine of then patients opeiatcd on 
during the acute stage, twenty-three recovered (39 pei cent ) 

Operation, howevei, is alwajs indicated dining the gangienous and 
suppurative stages, and should be perfoimed without deki) \‘' has 
already been indicated, if the abscess is single and localized icccncn 
may be expected as a result of effective diainage 

When opeiation has been decided on, an uppei median abdominal 
incision should be made, and, as advjsed b\ iMoymhan the pancieas 
should be appi cached through the gastiohepatic omentum, gastiocolic 
omentum, or in rare instances thiough the tiansveise mesoiolon .iltci 
leflection of the omentum The pancieas should be caiitiou>h isolated 
packs being utilized with meticulous care m ordei to jnenent the escape 
of the toxic panel eatic fluid into the peritoneal caMt\ J,i.itu<i(ion ol 
pancieatic fluid (if laige quantities aic piesent) is accomplished b\ 
aspiiation, followed bv incision into the pancieatic capsule and snpcifi- 
cially into the gland itself to lelease fluid, blood and pus 3 hn ilh 
thoiough drainage should be obtained b} means of gaii/c suiioundinc; a 
cUainage tube passing thiough the antenoi abdomm il wall i’osiciioi 
diainage, m addition, is sometimes necessaye If the condition oi tin 
patient admits, gallstones, if piesent should be remoicd 

The discoven of fat necioscs at operation confirms the di.igno'i'- 
Accoidmg to I\Ia3 o-Robson and Cammidge of six pitients ojici ited on 
foi abscess of the pancieas rcco\eiy occinied in fi\e (t^O jicr cm') 
although 111 one instance relief was afToidcd onh foi a lew wed s and ri 
anothei but foi a few months 


22 Gessner Denlsche Ztsclir i Chir 54 6s 

23 ^f^\o-Robsnn tikI Cninniidjsc Tlit Pint r<. is Its 'sisr^ir\ nil Pal 
PlnHdelplm \V B Saundei s Coinpau', I'W/ pp 46-1 iid-tii 
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CHRONIC PANCREATITIS 

Foi the reasons already given, the incidence of pancreatitis is far 
higher than is generally recognized However, as a result of more care- 
ful study of the clinical manifestations, together with the results obtained 
through the laboratory observations, especially from the examination of 
the duodenal contents for pancreatic ferments, the diagnosis can now 
be made in many cases which heretofore would have been detected only 
at operation or autopsy 

Brief abstiacts of the histones of fifteen cases of chronic pancieatitis 
studies are given below 

Case I— Indefinite but uigent abdominal signs Unusual hvisting of the duod- 
enum, chtomc pancieatitis 

Mrs D H T , aged 40, for eight months had had marked indigestion, pain 
and a feeling of pressure after meals, nausea and occasional vomiting She 
had had frequent diarrhea, had lost much flesh and complained of extreme weak- 
ness On March 12, 1903, she was suddenly seized with violent abdominal pain 
which was followed by intense shock When she was first seen, her appear- 
ance strongly suggested an abdominal perforation There was a definite board- 
Iike rigidity over the entire right side of the abdomen The patient had a 
subnormal temperature and rapid pulse and was extremely ill Further exam- 
ination could not be made An exploratory incision at the Cambridge Hos- 
pital revealed a twisted and somewhat thickened duodenum The pancreas was 
much enlarged and extremely hard and thickened Fat necrosis, however, w'as 
not noted The duodenum was straightened out as far as possible The patient, 
although in a state of extreme shock during the entire operation, soon improved 
and made a rapid recovery 

The pancreas, though presenting the typical appearance of a chronic inflam- 
matory condition, could hardly have accounted for the acute symptoms, which 
were in all probability produced by a sudden twist in the duodenum 

Case 2 — Cluonic pancieatitis zvith syinptonis suggesting cholelithiasis at caucei 
J C D, aged 35, first consulted us on March 27, 1903 For the preceding 
five or six years the patient had had digestive disturbances, being unable to cat 
certain articles of food He was easily nauseated bj disagreeable sights and 
odors, and for fourteen years he had had occasional attacks of abdominal colic 
About August, 1902, he began to suffer pains m the right lumbar and h>po- 
chondriac regions These w'ere not constant and were varied in se\erity, at 
times they w’cre sharp and lancinating, at other times dull and aching The 
patient had complained of indigestion, w'hich had been more or less acute 
during this period These attacks were characterized by severe nausea and fre- 
quent vomiting W'hich would appear suddenh, most frequentU at night, 
accompanied b} severe pains in the epigastrium The vomited material con- 
sisted mainlj of undigested food particles and mucus , occasionally it contained 
blood There w'as often a gushing of saliva into the mouth After the severe 
pam disappeared, a soreness would still remain oxer the abdomen The ful- 
minating pains and attacks of xomiting which occurred onh occasional!} at first, 
became more frequent, so that he had attacks eier} three or four da}s The 
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bowel movements were diarrheic, and occasional!} contained blood, especial!} 
after a severe attack The patient had lost 40 pounds (181 Kg) in weight 
On examination he w'as found to be emaciated The mucous membranes 
were pale, his face was much drawn, his tongue slight!} coated, the pulse was 
w’eak, the radial arteries w'ere slightly thickened, and the heart and lungs w ere 
normal 

The abdomen w'as somew'hat distended, the surlace presented a distinct 
cyanotic appearance, and the capillaries were marked!} distended There W’S 
tenderness in the epigastrium and beneath the right costal arch The gastric 
contents after an Ew'ald test breakfast showed total acidit\, 40, free Indro- 
chloric acid, 0, much mucus The urine w-as normal A blood count showed 
red blood cells, 5,168,000, leukocytes, 5,625, hemoglobin 50 per cent Otlicrwisc 
the patient w’as normal At first the case was considered one of cliolelithiasis , 
on the other hand, the rapid emaciation, together with the absence of tree Indro- 
chloric acid in the gastric contents, pointed in a measure to carcinoma ol the 
stomach, notwithstanding the absence of palpable tumor The diagnosis appeared 
so doubtful that the patient was kept under close obser\ation for a while 
Numerous examinations of the gastric contents re\caled conditions similar to 
those described The paroxysmal attacks of pain became more ircqiicnt and 
intense The pain was almost entirely in the epigastric region, which was now 
constantly tender to pressure The stools were copious, of a musln con- 
sistency, had a cadaverous odor, were extremely fatt} and contained blood Tat 
globules, fatty acid needles and fragments of striated muscle were abundant 
From a consideration of the nature of the stools, the parox\smal pains in 
the epigastrium and the rapid emaciation, a diagnosis oi chronic pancreatitis 
was made 

At operation on June 1, 1923 (performed b} the late Dr John Chambers) 
the liver was found normal, calculi w'cre not detected cither m the gallbladder 
or ducts The stomach w'as fastened b} adhesions to the under surface oi the 
liver near the gallbladder, it did not contain masses The pancreas was hard 
firm and tense, giving a sensation as of scar tissue, at one point the pancreatic 
tissue W'as so hard that the presence of a calculus was suspected, which, howcecr, 
W’as not found on closer investigation The head of the pancreas was much 
enlarged There w’as a definite chronic pancreatitis Choice} stosto in was 
performed, and the patient made an uncrentful rcco\cr\, gaining 42 pounds 
(191 Kg) within a few’ months When last seen (September, 190S), he was 
in good health 

Casc 3 — CIttoiiic panel cniilts H'llh adhesion <: hctz^icn the itoinaeh and h 
Z S, a man, aged 64, was admitted to the Church Home and Infirmari, oi 
Tunc 30, 1905, complaining of indigestion The patient had sufTered le^r the 
preceding a car and a half with nausea, occasional eomitmg pressure and itil- 
ness following meals and pain in the epigastrium The condition occurred 
irregularh, and was not dependent on the ingestion oi lood Constipatioi 
usuall} present and was often followed be attacks oi diarrhea with copui i 
stools There was a great loss ol weight and urcat weakness 

On phesical examination, the patient appeared much emaci ited the In a-’ 
and lungs were found to he normal The ahdonien was eon enlargemeiii' o- 
masses could not be detected \nahsis ot the gastric contents alter an rw'ld 
test breakfast showed a total acielite of 4s iret Indrochloric acid 10 11 

urine eeas normal The stools were large and son tlue cont'-iiud a ' ch i -h- 
gested fat and muscle fibers The blood count showed red hh n I' 
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5,096,000, leukocytes, 5,600, hemoglobin, 70 per cent, the differential count ^\as 
normal 

From the age of the patient, his loss of flesh and the digestive disturbance, 
we concluded that we were probably dealing with carcinoma of the stomacli’ 
and an exploratory operation was determined on 

At operation adhesions were noticed between the stomach and liver, and 
the head of the pancreas was found hard and firm, presenting definite indications 
of a chronic pancreatitis The adhesions were released, the gallbladder was 
drained, and the patient made a good recovery 

Ca.se 4 — Chi onic panci eatitis zvith gallstones and chi ante appendicitis 

S C , a woman, aged 41, was admitted to the Church Home on April 22, 
1908, with a history of having suffered during the preceding three jears 
from acute attacks of abdominal pain, located under the right costal arch and 
radiating toward the right shoulder-blade These occurred at irregular intervals, 
were frequently accompanied by chills and fever, and were occasionall 3 '' followed 
by jaundice During the last eight months, there had been much indigestion m the 
form of pressure and fulness following meals and not infrequently nausea and 
vomiting The patient had lost 20 pounds (9 Kg ) in weight and complained 
greatly of weakness and of obstinate constipation 

On examination the heart and lungs were found normal The abdomen was 
soft, the edge of the liver was palpable and tender to pressure 

Analysis of the gastric contents following an Ewald test breakfast revealed 
a total acidity of 22, free hydrochloric acid, 0 The urine was normal The 
stools were large and bulky, they contained much undigested fat and muscle 
fibers Examination of the blood did not present abnormalities 

The diagnosis of cholelithiasis with possible chronic pancreatitis was made, 
and an exploratory operation was advised At operation the gallbladder was 
found enlarged and thickened It contained from forty to fifty hard, dark, 
slightly faceted stones , these Avere removed, and the gallbladder was drained 
after removal of the appendix, which was considerably dilated and adherent 
throughout its length The pancreas was much enlarged, firm and markedlv 
indurated , it presented every evidence of being chronically inflamed 

Case 5 — Chioiiic panel eatitis tn a ivonian zvith a duodenal nlcei fit inly adheicnt 
to the head of the panci cas 

A B , a woman, aged 46, ivas admitted to the Church Home and Infirmarj 
on May 22, 1913, with a history of indigestion extending over a period of at 
least SIX years At first she had had much pain several hours after meals, 
which was usually relieved by the ingestion of food and by the use of alkalis 
The appetite at times was good, but the patient was afraid to eat A carefullj 
regulated diet Avas then prescribed The pain gradualh' disappeared, and dis- 
tention began to manifest itself in the region of the stomach , during the past 
tAvo 3 ears there had been nausea and vomiting The latter Avas apparently oi 
the retention type, and occurred at intervals of three or four da 3 S During the 
past 3 'ear, there had been obstinate constipation, alternating a\ ith diarrhea and 
the passage of copious stools 

When first seen, the patient appeared extremely A\eak and emaciated, and 
because of the distress due to the digestiA'e disturbance she insisted on an 
operation 

Physical examination shoAAed that the organs of the chest Avere normal The 
abdomen was extremeb relaxed Tender areas or masses could not be made out, 
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but the stomach appeared prolapsed, and there were occasional CMdcnccs oi 
peristaltic waves 

On exploration the stomach w^as found dilated and prolapsed, the lower 
border lying in the pelvis The transverse colon was also greatlj prolapsed 
A definite duodenal ulcer with constriction was found in this region, and the 
duodenum w'as firmly adherent to the pancreas The head oi the pancreas w-^s 
hard and firm, and there w’as every evidence that we were dealing with a 
chronic inflammatory process especially in\ohing this portion of the organ 

A posterior gastro-enterostomy was performed, and then a Coftce operation 
in which the tissues betw'een the stomach and transeerse colon were brought 
together with ten black stitches, avliich were then fastened to the anterior 
abdominal wall At the completion of the operation the stomach was in good 
position The patient stood the procedure well, and made a satisfacton recoicn 

Case 6 — Chi ante paiia caltfts zutih adheswits in the icgion of duodmum and 
gaUbladdct Acute supput ative cholangitis and cholccMtitis 

F J S, a woman, aged 63, w’as admitted to the Churcli Home and Inririmri 
on April IS, 1914 Her general health had ahvajs been good, though she had had 
obstinate constipation for 3 'ears Her illness began in April, 1913, with diarrhea 
wdiich lasted for the entire summer, during which she lost 80 pounds (36 3 Kg ) 
in weight In December, 1913, she had a sudden attack of acute pain in the iiiiper 
right side of the abdomen, w'hich radiated to the upper right side of the back 
and shoulder-blade This was accompanied bj nausea and aoiniting and the 
pain w'as so intense as to require a hypodermic injection of morphine TIic 
attack W'as follow'ed by jaundice, and the patient was forced to remain in bed 
for three w'ecks Follow'ing this the slightest indiscretion in diet induLcd 
similar attacks, so that recurrences occurred eaery two or three wck« On 
examination the patient presented evidence of great loss of weight, the thoracic 
organs w'erc normal The abdomen was flabby , the edge of the Iner palpable 
and tender to pressure, and an indefinite mass was felt in tlie cpigastriuin 

An examination of the urine show'cd the presence of albumin acetone h\a- 
linc and granular casts The cxaniiiiatioii of the blood showed red blood ctlN 
4,100,000, white blood cells, 6,250, hemoglobin, 60 per cent, the difTerential 
count was normal 

From the history of marked loss of weight the apparent attacks ot chole- 
lithiasis and the indefinite nodule in the epigastrium the probable diagno^'is oi 
carcinoma of the stomach and Iner together with cholelithiasis was armed it 
and operation was ad\ised 

On the following da^ a right rectus incision was made and the stomach was 
found adherent o^cr a mass just abo\c the lesser curvature There wen rerun 
adhesions in the region of the duodenum extending over the gallhladde- I lu 
gallbladder was thick and shrivelled There was not anv evitlenee ot i m I's 
in the stomach itself Ihe mass above the lesser curvature oi the siom ah w a 
continuous with an enlarged and nodulated pancreas and on lurlher investanioi 
appeared to form a part of it The liver was much larger than norm d 

ing as far down as the umbilicus jt was free from anv growth It w is < vnh ' 

that wc were dealing with a chronic pancreatitis The gallbladder w is drond 
It contained a small amount oi pus, but did not contain hilt or stm i (i . 
drain was passed down toward the lesser curvature oi tlu stoni ich a”d > 
beneath the gallbladder The patient seemed to do well lor tlu ii’-st t (’ v- 

foiir hours and then began to lose ground She secreted onlv i siisH .n 

of urine, broncliopiieumonia developed and 'he dietl on \pril 17 1914 
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At autopsy the pancreas was found enlarged, measuring 13 cm from head 
to tad It was hard and firm, section showed that the lobulation was rather 
coarse, and there was an increased amount of gray translucent interlobular con- 
nective tissue Areas of necrosis were not noted in the fat about the pancreas 
The ducts were patent and contained much sero-sanguineous fluid Additional 
evidences of an acute suppurative cholangitis and a subacute nephritis were 
present 

Case 7~Maikcd case of chionic pancicatiiis with cnlaigemcni of ike Iivo 
m a patient affected zuith puhnonaiy iubciculosts 

W S , a woman, aged 59, consulted us on May 25, 1916, for indigestion which 
had been present for about ten or twelve years, but which had recently become 
greatly aggravated She complained of a sense of fulness and distention after 
meals with occasional nausea There had never been any violent attacks of pam 
in the abdomen, though there was almost constant discomfort Diarrhea was of 
frequent occurrence, the stools often being copious and of an oily, greasy 
appearance In addition, the patient had complained for a long time of cough 
and expectoration, and occasionally of fever, night sweats and extreme weakness 
On examination the lungs presented evidence of marked consolidation of 
both apexes , the heart was normal The abdomen was distended , the edge of 
the liver was palpable and tender to pressure 

Analysis of the gastric contents following an Ewald test breakfast showed a 
total acidity of 28, free hydrochloric acid, 0 The stools were liquid, of a foul 
odor and contained large amounts of undigested fat and muscle fibers The 
duodenal contents showed an absence of the trypsin ferment and a diminution 
in amount of the amylopsm and steapsin 

Roentgen-ray examination revealed a marked tuberculous consolidation of 
the apexes of both lungs The gastro-intestinal scries pointed to adhesions in 
the upper right quadrant 

The diagnosis of possible disease of the gallbladder with chronic pan- 
creatitis was made, and an exploratory operation was advised 

At operation, the pancreas was found to be about three times its normal size 
and extremely hard The edge of the liver near the gallbladder presented a 
puckered appearance as if from an old inflammation The gallbladder was free 
from adhesions, but on account of the chronic inflammatory condition of the 
pancreas, it was drained The tuberculous process did not appear in the 
abdomen The patient stood the operation well and made a satisfactorj recoverj 

Casf 8 — Clnonic panocatUis zvith a fnstoiv of cfiolchthiasis foUozvcd by symp- 
toms of vidtgcstiou, loss of xucigfit and slicngl/i 

B W , aged 58, first consulted us on Sept 5, 1916, for indigestion which had 
persisted for the preceding six rears He first had a sudden attack of acute 
abdominal pain located under the right costal arch and radiating toward tlie 
shoulder-blade on the same side These attacks vere accompanied by chilly 
sensations which vere followed by fever Sereral such attacks had occurred 
during the preceding few rears In addition to these attacks, tiiere rras more or 
less continuous abdominal distress, flatulence, pressure and fulness follorving 
meals, constipation alternating rvith diarrhea and great loss m rr eight, 35 
pounds (15 9 Kg), and strength 

On examination the patient rras found to be poorl> nourished and markedh 
emaciated The mucous membranes ncrc pale, the tongue rras coated, the 
pulse rrcak and the blood pressure rras, srstohe, 110 diastolic, 55 The heart 
and lungs rrere normal The abdomen rras sonierrhat distended, the lirer 
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slightly enlarged, masses were not noted on palpation and tenderncsc was not 
evident Analysis of the gastric contents following an Ewald test brcakiast 
showed achylia, total acidity, 25, free h^drochIorIc acid, 0 The urine was 
usually normal, but occasionally contained traces of sugar The blood count 
showed red blood corpuscles, 4,168,000, white blood corpuscles, 6 560, hemo- 
globin, 54 per cent, otherwise normal Results of the assermann test were 
negative 

The stools were usually copious and frequent, from eight to ten a d^^ at 
times they were solid, but usuall}'- the> w'ere liquid, light and foul and con- 
tained much undigested fat and muscle fibers Examination of the duodena! 
contents for ferments revealed that amjlopsm w'as present, stcapsin was absent 
and that there was only a trace of trj'psin Results of a rocntgcn-ra\ examina- 
tion were negative 

The diagnosis of chronic pancreatitis was based on a Instore of attacks 
caused by gallstones and indigestion, the nature of the stools, the occasional 
traces of sugar in the urine, the result of the anahsis of the pancreatic secre- 
tion and the loss of w'eight and strength 

The patient lived for four years, during which there were periods of iroin 
one to two months of relief followed by serious recurrences of the sMiiptoms 
noted above Finally he succumbed follow'ing an exhausting diarrhea 

Case 9 — Cluoinc pauocaittts ut a patient zeith citolchihiavs Pancua^ nodulm 
and twice its nonnal sice 

H L , a woman, aged 48, was admitted to the Church Home and Infirman on 
May 17, 1919 For the preceding five or six a ears, she bad had indigestion in 
the form of pressure and fulness after meals and marked distention, occasional 
nausea and vomiting occurred During the jear before, there bad been a num 
her of acute attacks of abdominal pain, beginning beneatli the nglit costa! 
arch and radiating tow'ard the right side of the back and shoulder-blade The 
pain w^as so intense as to require hjpodcrniic injections of morphine lor rebel 
These attacks W'ere accompanied bv chills and fceer, as well as nausea and 
vomiting, and w^erc followed bj' jaundice In tlie three months belore sIr 
came to the hospital the condition had matcnalh changed During this period 
epigastric pain had been almost constant, though seecre at times and slight 
at others, it had radiated to the left side and was associated with irequeiit 
nausea, vomiting and extreme w'eakness The patient had lost lO pounds (IDi 
Kg) and was slightlj jaundiced On examination the organs oi the tliest 
were found normal The abdomen was soft and there was a marked tender iri i 
in the niidcpigastrium extending toward the left side A dehniteh tender ire a 
w'as also noted in the right lower quadrant with muscle spasm in this regmn 

The urine was normal except for a trace ol bile The diagnosis oi ehoh- 
liathis with chronic appendicitis was made and operition was ad\i-(d n,i 
Mae 19, 1919, a McBurnee incision was first nude, and the aiipendix w is remoeed 
It was found thickened near its tip, and the cecum was hound down he old 
adhesions 

A. right rectus incision was then made and a marked thiclemii' md enl i^^e 
ment of the pancreas was noted it was ne irh twice its n itural si i u 
cxtrcmch nodular In the gallbladder there was a eompo-ite -lo le con i !• ^ 
of a number of small ones that had been iiistel It reminded ore o* a p » 
broken concrete Further stones were neet observed and there \ -s > i' e', > i 
of the walls of the gallbladder The gallbladder w is d<- r.ed ID p ’ 
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made an uneventful recovery, and was discharged on June 13, 1919 in ffood 
condition ' 

Case 10 ~C/no;nc panacaUiis with gallbladdci adhesions and cniaigcd 
lymph glands along the common duct 

G M H, a woman, aged 18, admitted to the Church Home and Infirmary, 
on May 16, 1922, had formerly been in excellent health with a good appetite 
and without indigestion, constipation had, however, been present since child- 
hood Her illness began during the later part of January, 1922, with nausea 
and gradually increasing jaundice The stools were copious, extremclj' con- 
stipated and of an ashy gray She did not have any pain Following this attack, 
the duration of which was about two weeks, the jaundice cleared up, and tlic 
patient was apparently in good health until March IS, 1922, when she had the 
“grip,” which lasted over a period of two weeks Following this she again 
became jaundiced, and remained so 

On physical examination, the heart and lungs were found normal The 
abdomen was symmetrical, the liver was palpable just beneath the costal arch 
and was firm and tender Other tender areas were not noted 

The urine was normal, except that it contained much bile The stools were 
large, slate-colored, and contained much undigested fat and muscle fibers 

From the long-continued and painless jaundice, together with the bulky 
stools containing undigested fat and muscle fibers, the diagnosis of chronic 
pancreatitis was considered 

The patient was given several preliminary intravenous injections of calcium 
chloride and was operated on. May 27, 1922 

A right rectus incision was made, the gallbladder exposed and found to be 
small Numerous adhesions were noted between the gallbladder and duo- 
denum and omentum These were liberated A chain of enlarged lymph glands 
was observed along the common duct, some of them 1 cm in length and 1 cm 
in breadth, and the pancreas was found much enlarged as well as hard and 
nodular The gallbladder was incised and drained with a small rubber tube and 
two cigaret drains placed beneath the gallbladder Evidence of gallstones was 
not present The patient made an uneventful recovery and was discharged from 
the hospital in good condition on June 21, 1922 She was still well on Nov 16, 
1926 

Case 11 — Chionic panci eatitis simulating caicnwma of the head of the pan- 
ocas Relief undo medical fieatnicnt 

S S , a man, aged 76, consulted us on Sept 10, 1923, for a digestive dis- 
turbance from which he had suffered for more than three months and prior 
to which he had always enjoyed good health He complained of diarrhea, dis- 
comfort m the epigastrium, occasional nausea, extreme weakness and a loss 
of 22 pounds (10 Kg) in w'eight The stools numbered about five a day and 
occurred mainly in the morning They were extremely bulky, oily, soft and 
fetid 

On physical examination the patient presented the appearance of having 
lost considerable flesh , he was somewhat anemic, and the conjunctivae showed a 
slight icteric tint His thoracic organs were normal, his blood pressure was 

systolic, 155, diastolic, 80 ... 

The abdomen was soft, the liver was slightly enlarged, and its surface was 
smooth, the spleen was not palpable Tender areas or masses were not noted 

A gastro-intestinal roentgen-ray study did not reveal any defects ^ 
stomach or duodenum The duodenum, however, was pulled o%er and held 
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firmly under the region of the Iner by adhesions Other abnormalities were 
not found 

The examination of the urine re\ealed a trace of bile, and sucar intermit- 
tently, but It w'as otherwise normal The stools were son and bulk\ and 
characteristically show^ed much undigested fat and muscle fibers The blood 
count was as follow'S red blood cells, 4,100,000, white blood cells 5 160 hemo- 
globin, 62 per cent, differential count, normal The \^ assermann reaction was 
negative 

A chemical test of the blood ga\e negatne results with the exception ot the 
blood sugar, w’hich on several occasions reached 0 13 per cent in the lasting state 
while at other times it w'as normal 

It was impossible at first to determine whether we were dealing with a (Jinniic 
pancreatitis or cancer of the head of the pancreas 

How'ever, under a carefully regulated diet and rest, the stools beLaine kss 
frequent, and the patient gradually regained 15 pounds (6 8 Kg ) in weight Hi 
still at times had recurrences of diarrhea w'lth the characteristic stools and 
glycosuria, which extended over a period of fi\e or six da\ to a week but 
which were ahvays relieved by care in diet and rest -Mter more than thru 
>ears since this patient manifested his first sjmptoms, he was in good condition 
This must definitely exclude the presence of carcinoma 

Case 12 — Chi ante paiici eatths tuilh a htstoi\ of tnehgcclwii mid amh alnion- 
mai patn foUoivcd by jaundice, appaicnilv fioiii the gallhladdit Dimilna 
absence of panacaltc fci incuts Itnpi ovcinent 

A R, a man, aged 69, w'as admitted to the hospital on Ian 28 1926 emii 
plaining of indigestion During the preaious few months he had bad att icks 
of indigestion characterized bj acute pain in the upper part oi the alidnnun 
radiating toward the right shoulder-blade and followed b\ jaundice The attacks 
w'ould appear at irregular intervals, were sufficicnth ‘:t\tre to require Inpo- 
dcrmic injections of morphine and were frcqiienlh accompanitd b\ thills ami 
fever Recently there had been diarriita witli six or eight liquid stools a dn 
The patient had lost much strength and fltsh 

On examination the skin and sclerac were found to be cxtrcnicie jaumheed 
The thoracic organs were normal Tiie abdomen was markedh distended and 
the liter enlarged Tenderness was not felt Tlie urine was examine'] ire- 
quenth and retealed the presence of sugar at intcreals Exanuintion oi the 
blood gave the following results red cells, 4,200,000, white tells, iieuiu 

globin, 84 per cent, differential count, normal \\ asstrmaiin test noiniil b]<'"d 
chemistrt, normal The roentgen-rat examination rttt iltd adliesnuis m lUe 
upper riglit quadrant The gastric anahsis sliowtd a total aciditt 20 md ui 
absence of free litdrocliloric acid, after an Ettald test lire ikiast 1 la st,,,,! 
were large, soft or liquid and contained much undigested lat as well is in'* i 
fibers '\n examination oi tiie duodeiui contents slunted a total ibse n< <■ 
the stcapsin and trtpsm icrments, amtlopsjii was present in norm il imoi ni 
Tilt patient was placed in bed and gnen a liquid and son dut 1 r< t’> ' 
consisted of dailt noiisiirgical biliart drainages aceeirding to the I to, n " 
The pain graduallt subsided the jaundice elm qipjnared there v is ^ o i 
weight and his general condition became much improted Nile'- t i i. 
howetcr he continued at times to pass bulkt oilt sS(»,Jv 

In chi onto panercatitis tltcrc m an inert tstd ]er(Hiiieii«»'i ind thwl t x’ . 
of the inteislitial tm'^ttc oi the jHiitrens witli ekstn’etion "t tia g’ - 
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substance Ordinarily, the increase in connective tissue is primary and 
may be ditfuse, involving the entire gland, or may be limited to certain 
areas There are two well recognized types of this condition — the inter- 
lobular and the interacinar forms In the first variety the interlobular 
connective tissue is greatly increased and thickened, and the glandular 
structures are compressed In the second, diffuse areas or bands of con- 
nective tissue are formed which penetrate within the glandular acini and 
separate them, while the interlobular tissue is only slightly invaded 

According to Opie,-^ of thirty cases of chronic pancreatitis occurring 
at the Johns Hopkins Hospital, twenty-one represented the interlobular 
and nine the interacinar type 

The interlobular form occurs as a result of occlusion of the pan- 
creatic duct or as a result of infection caused by calculi situated in the 
biliary or pancreatic passages, and is caused by such organisms as the 
colon bacillus, streptococci or occasionally the typhoid bacillus As the 
disease progresses, fibrous tissue in large amount may be produced, the 
entire gland being converted into a narrow band of connective tissue 
surrounding a duct containing calculi At this stage many lobules are 
destroyed, and the acini within become atrophied The islands of Lan- 
gerhans are less affected at this stage, but as the disease pi ogresses, they 
are finally damaged by the pressure, and disturbances of the blood 
supply, and atrophy takes place 

In the acinar variety of chronic pancreatitis, the gland is less hard 
and nodular than in the interlobular form There is a diffuse fibrosis 
between the acini, the interlobular tissue being but slightly involved 
Even in its early stages, there is involvement of the islands of Langer- 
hans These are surrounded by connective tissue which separates them 
from surrounding structures, and within the islands bands of connective 
tissue and the increased fibrous proliferation bring about an atrophy of 
the cells of the island which finally leads to their destruction and replace- 
ment by connective tissue In a considerable number of instances, there 
is a definite sclerosis of the arteries 

Chronic interacinar pancreatitis is usually a result of infection, and 
IS produced by such conditions as cirrhosis of the liver, alcoholism and 
arteriosclerosis Its etiology in some instances, according to Opie, is 
obscure In chronic interlobular pancreatitis the infection is usually 
introduced through the duct of the gland, while m the interacinar form 
the infection is probabh introduced through the blood supply 

In hemochromatosis, which is associated with chronic pancreatitis, 
the most prominent lesion is in the interacinar tissue and islands of 
Langerhans , m addition, there is an increase in the interlobular connec- 
tu e tissue 

24 Opie in Osier Modern Medicine, cd 3 Philadelphia, Lea & Febiger, 
1926 , 1 ol 3, p 686 
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According to Opie,=^ of thirty cases of chronic pancreatitis oi)scr\ed 
at the Johns Hopkins Hospital, seventeen vere noted in men and thirteen 
in women The disease occurs largely between the ages of 40 and 60 
In our senes of fifteen cases there were eight men and seien women the 
ages ranging betw'een 18 and 76, the greatest number (twehe) occurring 
between 40 and 70 

The relation of cholelithiasis to chionic pancreatitis has been a matter 
of considerable interest, for chronic pancreatitis has not uiKommonh 
been noted at operation for gallstones Opie -* considers that tins rela- 
tionship can exist, even though the pancreatic duct is not occluded w ith 
calculi It is probable that in these cases the infection spreads tiom the 
biliary passages to the pancreatic duct or from the duodenum Though 
infection through the lymphatics has been noted b} Deaier and Sweet 
Opie claims that definite proof of its occurrence has not \et been 
established 

It is mteiesting m this connection to note that Deaeei and 
Pfeiffer have demonstrated disease m the pancreas m 33 pet cent ot 
all cases of cholecystitis, and that chronic pancreatitis has irequeiiih 
been observed as a secondary development following a cholecistcelonn 

Symptoms — Until a comparatively few years ago. this condition wa> 
considered rare, as many cases escaped recognition but with the gi eater 
precision m diagnosis, togethei wuth the aid affoided b\ newer labora- 
tor}'' procedures, many more cases should now' be recognircd 1 he diag- 
nosis of chronic pancreatitis is frequenth based on the firmne'^s .md 
hardness of the head of the pancreas noted on paljiatioii at operation In 
some instances, howeeei, as has been pointed out In Piatt and eeiilled 
by Deavei, this condition ma\ be mereh a tempoian swelling due to 
congestion 

Although the symptoms are rarch definite chronic jimtitruili'' 
should lie suspected in a patient presenting a cliionic d\spep''n with oi 
without a histor) of bilian colic if he complains, in addition ot a ^c\eu 
or slight epigastiic pain situated often to the left of tiie inidlmc md il'-'* 
lefeiied to the left shouider-blade associated with ii.uisti lomitmg 
emaciation, extreme weakness slight laundice and occ-isum iIK with 
pl\ahsm and stomatitis Occasionalh the pancreas m i\ be j) ilp iicd and 
ma\ be tendei to pressure 

In ceitain instances intermittent glccosuria In pcrglM-t mi i bid! \ 
soft and fetid stools aid in arm mg at the diagnosis 1 he si,,n!s in tla -t. 
cases numbei fioni foiii to eight duh iisu ilK occui m tin inurnm^ s a 

2s Dca\cr and Swttt Prtpancuatic and Ptrijumo .’h in i" 
Consideration oi \natonnc Basis oi liiUition iron tidl!! di't'- ' i >* 

J A M \ 77 l«-t (Ian 1‘)’) 1«2I 

26 Dta\tr and Puitur 7r \ni S irp \ 39 12! I'C! 
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contain undigested fat and undigested protein in the form of striated 
muscle fibers 

It IS interesting to note that in our senes of fifteen cases of chronic 
pancreatitis, there was a history of chronic dyspepsia in eleven, biliary 
colic in five, epigastric pain in five, extreme loss of weight in nine; 
marked weakness in seven, jaundice in seven, ptylaism in two, inter- 
mittent glycosuria in three, and diarrhea with fatty stools in twelve 

Many of the symptoms are often lacking, and consequently the diag- 
nosis becomes extremely difficult, as the condition does not have any 
characteristic pathognomonic symptom In drawing conclusions, there- 
fore, great stress must be placed on the historj of gastro-mtestinal dis- 
turbances occurring with slight jaundice, progressive loss of weight and 
strength and the appearance and nature of the stools 

Great assistance in diagnosis may sometimes be derived from the 
examination of the duodenal contents for pancreatic ferments, for m 
chronic pancreatitis their activity is markedly diminished By means of 
the method devised by McClure, Wetmore and Reynolds, accurate 
studies of this secretion have been made in normal persons and in some 
affected with chronic pancreatitis According to Silberman and Denis,-® 
who used the same method, normal persons present an enzyme activity 
of lipase of from 0 8 to 2 mg , amylase, from 1 3 to 2 6 mg , protease, 
from 1 3 to 2 9 mg In patients with chronic pancreatitis the following 
figures were noted lipase, from 0 1 to 0 8 mg , amylase, from 0 to 0 8 
mg , protease, from 0 2 to 1 6 mg 

Bassler has worked out a quantitative test for pancreatic activity 
which is easil) applied clinically After much experimentation, he has 
concluded that the amylase is the most satisfactory ferment in testing for 
pancreatic activity His method may be utilized with advantage for the 
detection of changes in the pancreatic secretion m cases of chronic pan- 
creatitis But although these methods of laboratory investigation may be 
extremely helpful m the diagnosis of chronic pancreatitis, the evidence 
afforded by the study of the duodenal contents must always be inter- 
preted with caution 

Diagnosis — In the differential diagnosis, the following conditions 
must be considered cancer of the head of the pancreas, cancer of the 
common bile duct, cancer of the liver and stones in the common duct 

27 McClure Wetmore and Rejnolds New Methods for Estimating' 
Enzrmatic Actnities of Duodenal Contents of Normal Man, Arch Int Med 
27 706 (June) 1921, and Am J Sc 167 649, 1924 

28 Silberman and Denis South M J 17 549, 1924 

29 Bassler Quantilatne Test of Digesting Pancreatic '\ctiMt 3 , Easily 
Applied Clinicalh , Tests for Volume of Pancreatic Juice and Bile Secretions, 
Arch Int Med 35 162, 1925 
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In cancer of the head of the pancreas, the onset is gradual ithout 
pain, and when jaundice manifests itself it remains constant and deepen- 
The feces are bullejg however, and contain large amounts of undigested 
fats There is extreme and progiessive loss of weight with anemia a id 
finally edema' of the extremities and ascites The difterential diagno-i- 
IS, however, extremely difficult in main instances and e\cn at ojieraticn 
It IS not unusual to airive at the erroneous conclusion of cancer oi the 
head of the pancreas when the condition is actualli a chronic paiicKatiti- 
At times when operating foi gallstones, the suigeon discoeei- .i Luge 
hard and often nodular mass in the region of the head oi the jiancic.'s 
wdiich will lead to the diagnosis of cancer A similar conclusion m,n hi 
reached in certain instances in which theie has been maiked loss ot tli-h 
jaundice wuthout pain and wuth fatt)’’ stools His diagnosis is iic(]ucnth 
incorrect, though his treatment may be coriect, the haul nodulai mas- 
may be due to a chionic panel eatitis, in which case drainage ot the g.ill- 
bladdei wall bring about recover;, or at least improiement 

The thiee followung cases wuth similai histones illustrate this 
condition 

Case 13 — Chionic panci caltti'^ n’ltli attack <; of clwhhlltta^i^ 

L M, a man, aged 52, gaec a Inston of attacks of cholehthnsis cMciidin 
■over a period of three lears These attacks appeared irrtgiihrli, and uiri 
violent at times, although the patient cnjoied good health in the intinaP 1 in 
last attack, which had occurred four weeks prtiioush. was somewhat iinhl i 
the others The pam was less Molent and was located in the epmastruim 
Chills and fc\er were pieseiit, and jaundice followed within a lew dae- 1 In 
fc;er, however, gradualh sulisided but the jaundice continued Coii-tiintion 
which was present at first gradualh disappeared and was lollowed h\ diirrlu i 
Ihc patient had lost about 20 pounds (9 Kg ) in weight Pln-ii il e\aininiti"i 
at this time revealed a tenderness under tJie right cost d areh hut i in i-- 

■could not be detected A diagnosis of cholelithiasis with iinolveiiunt m tin 

common duct was made \t operation stones \sere lound in the e illhl iddi t 

and in the common duct Ihe head of the pancreas was iniuh in!a''^eti lira 

and hard Ihe conclusion was reached tint we were dealing wiih i e iin 
of the head of the jiancrc is wilh eholelithiasi- The stone- were re 11 x 01 d no 
the gallbladder was diained The patient hael a stoiniv eoiiv ile-ienee I'^oni ih 
operation and continued to lose vveighl During the lollowiiu wet)- 1 " e) 
of diarrhea occurred with profuse grea-v -toed- in which imieh miih.,e' ed 
was noted After foiii week- liowever tbe-e ce'iielilioii- -iih-’'!td i>’d 
was gain in weight the jauiuiiee eiitireh di-ippeirtd md t!ie pi’xn 1 t 

limied in good liealtli 

C V-l 1-f ot ctlOII IlttDuIUt tltUI < tOI p It I I 

Uiinht titmwiiiioii oj paucitotii pniiiitf /> ij<;i ooc o* i, i.- >> 

cutf: 

1 S a man igeil (>1 had ilwav- lieeii in .,oi>d i’e dJi "I'Ml tie i • 
illness \boUt three nioilth- he here he C mie to ihe li p • i! 1 e ' e 

plain eil itidige-tion nui-ea otci-ie>iial vemnti’ *. ’ 1 ' ih ' . 

iiuals \hout ftnir week- heloie he wa- lehmun! t > ’ e ! 1 ,> ’ ’ ' ' 
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the onset of jaundice, which gradually became marked Constipation had been 
obstinate, and he had lost 15 pounds (7 Kg ) in weight 

Examination of the abdomen did not reveal tenderness, enlargement or 
masses The gastric secretion at this period showed an absence of free hydro- 
chloric acid, and the duodenal contents a diminution of its ferments (trypsin 
and amylopsin) An attempt to obtain bile by means of nonsurgical biliary 
drainage was unsuccessful The diagnosis of carcinoma of the head of the 
pancreas was made At exploratory operation the gallbladder was found 
apparently normal, and did not contain stones There was a single stone in the 
common duct The head of the pancreas was hard and nodular, and on pal- 
pation gave a distinct impression of carcinoma The common duct stone was 
removed, and the duct and gallbladder were drained The jaundice disappeared 
within a few weeks, and the patient made an uneventful recovery and has since 
been well 

Case IS — Cliiomc panaeatifis with mdigestwn followed by jaundice and 
diaiiltca with laige, fetid, fatty stools, loss of weight Diagnosis Cancel of the 
head of the panel eas 

F L, a man, aged 56, had enjoyed good health until five months previously 
He then began to complain of indigestion in the form of pressure and fulness 
after meals, nausea and occasional vomiting The indigestion had gradually 
increased, and within the last month the patient had been jaundiced Since then 
there had been diarrhea with the passage of five or six large, fetid, fatty stools 
occurring mainly in the morning He had lost 30 pounds (13 6 Kg) in weight 

On physical examination nothing abnormal could be detected in the abdomen 
The diagnosis of probable carcinoma of the head of the pancreas was made 
At exploratory operation evidence of stones in the gallbladder or duct could 
not be detected The head) of the pancreas was hard and firm The gallbladder 
was drained, and the diagnosis of carcinoma of the head of the pancreas sup- 
posedly was confirmed The patient, however, made an uninterrupted recovery 
The jaundice disappeared, and he has since gained 45 pounds (204 Kg) in 
weight, and is in splendid health 

Cancel of the common duct is frequently accompanied by gallstones, 
and if the disease extends to the papilla, the symptoms may be much like 
those obseived in chronic pancreatitis 

In cancer of the liver, the nodulated areas on the sui face of this organ 
and its rapid enlaigement aid in differentiating it from chronic 
pancreatitis 

The diffeiential diagnosis from cholelithiasis is at times difficult, 
especially m instances of chronic pancreatitis that are associated with 
paroxysmal pain AVhile these attacks are similar to those noted in 
cholelithiasis, the pain is usually less intense The tenderness is more 
hkel) to be situated in the epigastrium, and the pam radiates toward the 
left shoulder-blade The stools do not present the great excess of fat 
m cholelithiasis usually noted in chronic pancreatitis As chronic pan- 
creatitis IS so frequenth’’ associated with gallstone disease, the presence 
of tvpical sMnptoms of cholelithiasis may be of value as pointing to the 
necessiU of earh' operation at which both conditions may be corrected 
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Piognosis — The prognosis of chronic pancreatitis is ordinarih not 
unfavorable if the disease is recognized sufficient!} earh to lort-^taH 
serious injury to the pancreas The greater the destruction of the gland, 
the more unfavorable is the prognosis In main instances the morbid 
progiess of the disease is slow, and man} months or }cars ma\ clapn 
before definite signs of it are manifested The causes ot death from 
this condition are usually progressive loss of fiesh and cxhaintinn hciii' 
orrhage or diabetes 

Tieatment — Robson and Cammidge correct!} point to the pnipln- 
lactic treatment of this disease, especially by the early rcmo\al ot uall- 
stones before complications have been produced Such conditiom .n 
duodenal catarrh and inflammation of the biliar} passages should aKo 1 h 
overcome by means of appropriate treatment As pre\entne mca^'iirc' l<'i 
these conditions, as well as for the treatment of the milder ioims of 
chronic pancreatitis, the following piocedure should be pic'-ciibcd 1 he 
patient should be placed on a carefully regulated diet, w ith small meals 
at regular intervals not too far apart Prolonged fasting should be 
avoided, foi the process of eating inci eases the flow of bile and ot 
panel eatic juice, and on this account it is well foi the patient to lake an 
additional light meal at night Fats should be reduced to a ininimuni 
while, on the other hand, carbohydrates should be consumed in incic.ised 
amounts Too much meat should not be eaten and onh the Icui part 
should be used Milk is permissible, and green \egetables and ircsli 
flints may be pai taken of freely Ccieals and stale hi cad arc also usciu! 
foods m this condition Alcoholic stimulants must be forbidden wink 
coffee and tea ina} be taken inoderateh, and tobacco should be i\oukd 
01 the amount used greatly reduced The drinking of laige aniouiiis oi 
w'atci, and the fiee use of alkaline mineral watcis are indicated 

Since Rothchild and Rosenthal ha\e shown that Inperchoksteniumi i 
exists in cases of cholelithiasis, it is well, in the inanageineiil oi i is<.- <ii 
panel catitis dependent on gallstone disease to lessen the choksitnii t-'n- 
tent of the food as far as jiossible, both helore and aftci opi i ition 1 In- 
can be accomplished In placing the patient on a fal-lree diet ill loud- 
rich 111 fats should be excluded, as buttci olne oil cicam and (ca- 

In addition to keeping to Ins diet the jiatient should i\oid o\( rc - 
CISC, and should he gnen octasional purges ot i donu! or luoiuii’ 
alkaline salines 

Nonsuigical bihan diainage accoiding to the 1 Mm natbud v d' <'<i 
much. In aioidingoi o\ ertonnng mftt lion in llu bilnn r ut (X’/.ct’i <* 
and ]).incicitic duct to jne\ent tlie on-et <if tins -crious dot 1 * 

method of tieatment is esjieti.ilh apjihc ible whin tin u i- ' i 

these p.issagts w ithout the jiiestnce <u stone- ] he impn''(d p^ i t < 

function ina\ be .nded at times In the aelmmi-tration oi p 'v o it < < 

ritions If iitci a thoiough tn d oi the ire ume'’! outh td ’’ t - 
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toms persist, surgical intervention must be consideied, especiall} if gall- 
stones are present, and there is persistent jaundice 

In the surgical treatment of this disease, the cause should be eiadi- 
cated as far as possible If gallstones oi pancreatic stones are present, 
they should be removed, if possible, and infection should be oveicoine 
It is always important to secure adequate and effective drainage of the 
biliary and pancreatic passages by means of cholecystostomv, cholecys- 
tenterostomy or gastrocholecystostomy 

If the cause can be completely removed at an eaily stage, at least a 
clinical cuie may be expected Even in advanced cases, an anest of the 
pathologic process may be hoped for, and the nonaffected poi tion of the 
panel eas may carry on the function of the gland, though perhaps to a 
lessei degiee 

Inasmuch as it is difficult to overcome the infection entiiely in all 
instances, even by surgical measures, occasional nonsiii gical biliary drain- 
ages may be continued with advantage aftei operation m older to avoid 
1 eciii 1 ences 

SUMMARY 

The incidence of both acute and chiomc pancieatitis is fai gieatei 
than has generally been recognized, and as the syinptomatolog)' of these 
conditions is usually indefinite, the coiiect diagnosis is too laiely made 
In acute hemorrhagic pancreatitis the onset is ushered m by a sudden 
violent pain in the epigastrium, with signs of shock, which may suggest 
rupture of a peptic ulcer, gallbladdei oi even of the appendix It ma\ 
be followed by death within a few hours or days The acute gangienous 
form follows the hemoirhagic type, in which the symptoms manifested 
have been of amildei or subacute foim This condition manifests itself 
by the appearance of chills, fever and the foimatioii of a mass in the 
epigastrium within a week or two aftei the onset of the hemonbagic 
stage The acute suppurative type, in which abscesses are formed, fre- 
quentlv ensues as a subsequent stage after either of the two types fiist 
named It is associated with chills, fever and frequentlv with jaundice 
nausea, vomiting and severe epigastric pain Attention must be duected 
particularly to the significance of fat necrosis as an important accom- 
paniment, especially of hemoirhagic and gangrenous pancreatitis, and 
its value as a diagnostic sign at operation Owing to the great operatn e 
risk, the question as to whether immediate surgical inteivention should 
be undei taken has not as yet been definitely established m cases of acute 
hemorrhagic pancreatitis Many surgeons consider that it is best to delay 
until shock has somewhat subsided Each case must be considered sepa- 
lateh a routine rule cannot be laid dowm When the disease has pro- 
gressed to the gangienous and suppurative stages, speed} operation is 
indicated 
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In the study of chronic pancreatitis, the relation of thib condition lO 
cholecystitis and cholelithiasis is a inattei of considerable iiiicrc'i 
Although the symptoms of chronic pancreatitis are rarel} definuc U'- 
presence should be suspected if, m a patient uho has sutTcred from 
a chiomc d}spepsia with or without a hi<?tor\ ot biliar\ tohe there i-- 
present a severe oi slight epigastric pain associated with nausea \omu- 
mg, emaciation, extreme w eakness slight jaundice and occa'-ionalK with 
ptjabsm and mteimittent glj-^cosuna In many instances the hu!k\ '(Ui 
fetid and oily stools containing undigested fat and piotcin .ud m .uumu^^ 
at the diagnosis Great assistance mai be rendered in diagnosis In m 
examination of the duodenal contents foi pancreatic lerincnts wlmh 
may be maikedly diminished in their actnity in this condition 

In the diagnosis difficult} ma\ be expeiienced in diricunti uing 
betw^een cancel of the panel eas and chionic pancreatitis 1 itn at ojm t 
tion, cancel of the pancreas is sometimes diagnosed when the coiulitinn 
IS actually a chronic pancreatitis 

In the pi oph} lactic tieatment of this condition attention mu'-t hu 
especial!} diiected to the eail} iemo\al of gallstones beloic compiu >- 
tions have occuried and, as preventne measutcs a carcfull} legulatid 
diet should be followed, togethei wnth nonsurgical bilian diainagt" to 
avoid 01 to o\eicome infection m the bilian tiact and pic\cnt the onsti 
01 piogress of this seiiotis disoidei When the dise.i'-e is (klhutth 
established, immediate opeiation is adMsed If gallstones oi pmcteitK 
stones aie piesent, thev should be lemoecd and infection o\erconK It is 
impoitant to secuie efTeclne diainage of the bihan jiassagcs b\ nn uis 
of cholecystostoiu} , choice} stentcrostonn oi gastroeholec\ btostonn 



OSSIFYING FIBROMAS OF THE JAW 
ALBERT H MONTGOMERY, MD 

CHICAGO 

The region of the jaw may be the site, not only of tliose peculiar 
tumors which are associated with the formation of the teeth, but also 
of most of the tumors which occur in other parts of the body Of 
the latter group, the fibroma is probably the most frequent In rare 
instances it has been observed to be associated with ossification and has 
been termed an osteofibroma As a review of the literature has levealed 
only fourteen of these cases, it may be of value to point out some of the 
characteristics in connection with three cases which have come under 
my observation 

REPORT OF CASES 

Case 1 — M D , an Italian girl, aged 12, entered the Children’s Memorial 
Hospital on April 2, 1925, complaining of a lump on the right side of her jaw 
The swelling had first been noticed about a >ear before and had grown steadiK 
It had never caused any pain or discomfort Her familj and past historj vas 
negative 

Physical Examination — She was a well built, healthy looking girl On the 
outer side of her right jaw W'as a hemispherical mass about 1 inch (2 5 cm) m 
diameter The mass was hard and firmly fixed to the ramus of the jaw near the 
angle The surface of the mass was smooth and not tender to palpation Blood 
examination shoived 10,000 white blood cells The Wassermann reaction was 
negative Her pulse rate and temperature were normal A senes of roentgeno- 
grams of the jaiv show^ed an area of increase bone penetration, circular in 
outline, in the anterior third of the right side of the ]a\v This area ivas sug- 
gestive of a bone cyst 

Opoatwn and Coin sc — On April 3, 1925, under ether anesthesia an incision w'as 
made oier the tumor from the inside of the mouth, in the mucous membrane at 
the base of the lip The mucous membrane was stripped back, exposing the bony 
tumor A chisel applied to this bone revealed a soft mass of tumor tissue lymg 
in a bed of the jaw' bone and covered bv a thin layer of bone A capsule was not 
seen, but the tumor W'as easiW removed, leaving a clean base The tumor tissue 
was cream colored, homogeneous and hj aline in appearance, and friable It 
was not vascular but looked much like a sarcoma The bed of the tumor, how- 
ever, looked so smooth and the removal of the tumor, although not encapsulated, 
appeared to be so clean cut that further excision did not seem to be warranted 
The bed of the tumor w-as cauterized with phenol and packed with iodoform gauze 

The wound healed, and the child was discharged from the hospital clinic three 
W'ceks after operation Eleven months after operation she w^as again examined, 
and evidences of recurrence could not be seen on phvsical examination or in 
roentgenograms 

Pathologic Examination by Dr JV Hibbs —Paraffin sections of the tumor 
tissue were stained with hematoxvhn and eosin A.11 of the sections were 
cssentiallv similar ^bout nine-tenths of the entire tissue consisted of denseh 
ramifving well-stained strands of adult connective tissue fibers These 
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strands g-enerally were from 5 to 12 fibers thick, and their course ran m i , 1,0 
directions Blood vessels were scarce, and those present had clumps oi Mi.ali 
round cells adjacent to them 

At the distal portions of all sections, the entangling fibrous tissue s^ra.ids 
intimately surrounded islands of new bone formation 01 Mrious slnpc^ Tin. 
shape of these varied from round clumps 01 troin 3 to 5 cells to irrccnli" 
trabeculae of bone from 2 to 3 cells thick, and from 15 to 20 cells lone Ri 0 
blood cells infiltrated the tissue onh' in clumps adjacent to tlie islands oi new 
bone formation A capsule w'as not present (figs 1 and 2) 

Case 2 — W N , a white man, aged 66, entered the Presbitcriaa Hnsjnta! f . 
Sept 6, 1922 He said that forte 'Se\cn \ears preeioiis to evamination Ik ban 



]''ig 1 (case 1 ) — Ostenfilironia 01 the lower j iw low powi’- nuenit ( n > 

had i swelling of the lower right cheek that (hschargid pns r i b n ' ■ • 
It had finalh lulled and Iiad not caused iiirther troulde Jwehi m i ' 'a t r 
the patient had notieed i nodule growing on tin iij)])! r ja\ jiut iiisn’. 1'', 
of the teeth 1 he nodule was jiainless but grew rijudh 11 1 in i 
lenioeed be 1 singical opeiation and tlie pitieiit did not li‘\i 1 e to ' b i ' * 
about si.\en nionths betore lu was admitted to tlu bospn O wbt ! i- ’ 

that Ills ‘jaw w IS swelling up’ ‘^iiiee tin n the svilliiu bid i ’ n / 
but witliont pain His geiuril be ilth hid bieil good O rl 1, ’ 

weight 

fVneiKi/ 7 , ii7wnia/n»i ~1 he pitiiiit w is a well !■ n .d 
swelling in the right j iw but ipinreiith w is not u'lul dl 1 - ' 

01 the light jaw there w i' 1 herd iniiiioe ibU iiuv h !'< r ' . j 

teeth The snriace esi tins mass w is s, nwbat nbi'- ud ’ < ' - 

to palpation The rvht nppti n ol ir ‘te’!! e e ■'e 
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teeth were in bad condition Palpable glands were present in the left anterior 
triangle, and one could be felt on the right anterior triangle of the neck There 
was a marked inguinal adenopathy on both sides His temperature and pulse 
rate were normal Results of the examinations of the urine and of the blood, 
including the Wassermann test, were negative 

Roenigenogi aphic Evamtnafwu — Evidences of the formation of neu bone were 
present in the region of the right maxillary antrum, irregular in density and 
outline, forming a new growth that extended upward, involving the antrum, and 
downward into the mouth through the upper jaw The growth extended almost 
to the floor of the orbit 



Fig 2 (case 1) — Osteofibroma of the lower jaw, high power magnification 

Opaatwii and Cow sc— On Sept 9, 1922, this patient was operated on by 
Dr A D Beian Under ether anesthesia, the right external carotid artery was 
ligated above the site of the superior thyroid through a small incision m the 
side of the neck The tumor was exposed by an incision, extending from the 
middle of the upper Up to the nasal septum, then laterally around the wmg of 
the nose and upw ard along the side of the nose to a point about 2 cm from 
the lower edge of the orbit From that point the incision extended outward, 
parallel to the orbital edge, to the external angle of the eje The flap of soft 
parts marked out b> the incision was dissected from the bone and reflected 
lateralb The maxillary bone, with the tumor mass, was separated from its 
attachments, and was remo^ed, with the exception of the portion which formed 
the floor of the orbit The space left b 3 the remo%al of the tumor was packed 
with iodoform gauze, and the flap of soft parts was sutured back into place 
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The wound healed, and two weeks after operation tlic patient wi<; di'Cinr^tO 
from the hospital The caMtj into the mouth was clean and craimhtnn: Ti 
patient had a complete postoperatne parahsis of all the branclie'; <>i di rielu 
facial nerve below' the lee el of the orbit 

Pathologtc Repot t (Dr H Oberhelman) — Microscopic cxamiintioa 
that in one section of this tumor there was a network oi fkhc'’te coi! ice'.ie 
fibers of varying density In places thc\ assumed a wlmrllike irnneti.a" 
In this netw'ork there were elongated and nianj spindle-slnpcd deepl, *- Tim 
nuclei, w'hich w’cre densest where the collagcnic fibers were most ei'inp-’et l. 
places tw'o, three or even four of the elongated nuclei were gnniptd ^n.nil tiiv 
in part, giant cells There w'cre also round cells, in places accrecated eb' 
where more diffuse The entire section was rclatnch aiaseiilar tlie hiiip',-’ n 
channels being more numerous than the blood aessels 

In another section there were skin and subcutaneous tissue abme <>ik shu 
T he latter w'as dense, although in places it contained mam nt spitc^ lb 
dense tissue w’as continuous w'lth periosteum and this in turn eradualli si.ui'i' 
into bone made up of trabeculae These anastomosed \ariousK and eiiclusui 
the most part fat spaces, but mam contained concentric la\ers oi spnulltsliip d 
cells and collagenic fibers, gradualh shading into bone 

In another portion there was a collection oi polMUorphomiekar kul<Hv,i 
round cells and plasma cells in a background of nnm fibrnhl ists \ m 
diminished peripherally and gradualh merged into bone In this pine in 
somewhat cccentncallv placed, there was the root oi a tooth surroundi d 1" 
a dense coniiectne tissue capsule 

Casc 3 — 1 S, an Italian laborer, aged 62 entered the Preslnteriin Ilmpii ! 
on Jan 2, 1917 He complained of a swelling in the iippir jaw with inahil n 
to close the mouth tightlj The first s\mploin oi tins trouble w is a s(\ere ji i n 
in the phar\ii\, associated with swelling in tlie neck Tins nt le! oeemnd 
eighteen seirs preiious to Ins coming to the hospn il md lasted tor lour <ii\' 
It was not se\ere enough to confine him to bed or to reijiiire driig^ lor ului 
One jc-ar later he had an ittack oi rheum itisin in the right inn and b s wb’eli 
lasted foi thirteen months \ eear alter he reeoeered irom this illmss hi 
notieed i small, red, jiainlcss soft swelling iboiit the sme and sh ipi o’ i lun > 
bean behind the upjier incisor tooth Fins swelling hid nun md to tin ^i > 
of a pigeon’s egg within loui \etrs, and he hid hid the miss rimoetd u ' 
Count\ llospitil lust prcMons to this operition il! his tn 'h h o! !" i ' 
e\t! leted rom sears befeire he eanie to the Preshsteriin llosint d lu hid in' 
severe, uniform red swelling on the right snK oi Im im wbu'h hid 'b 
appeared under hot applieations alter ten diss For tin p'st tuo m 
h.ul been tin ible to bring his jaws together tighth ind hid hid s]i t , ' i 
in the left upjiei biciisjud region radiating over the entin bit el t'< iu 
had a giowtli in the cheek loi twelse sears viniil ir in npe to tl ]it< \ i e . 
sshiehssas leiiiosed 1 he growth was not pinini! iiiibss n w n t o > > i< 

His geiur ll he llth h id llw ISs btell good t seept ls,,Mt((i \e !>' ' 

past twelve Sears he had gained 10 pouiul' t-ls i Ik 'it ' ' e 
pipe with strong tobaeco and diani time or nn •- ,,1 ' o’ \ ' < k 

histois, otlurwi'e was negative 

/Vivemi/ Ftititiii — The jtatunt was i wtJl o 

out abnoniialities e\eept in the region oi the i ppe '■ ' <v> ' ' 

tired s em across extended ironi ’he ni din < o’ f 'pp ' u ' • 

kit 1 he snrl lee ol ihi' m I's w is h ’•d s ’ o , ’ , d ' ’ e t ' ' 
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pation, without any evidences of fluctuation The mucosa over the entire mass 
was red, rough and irregular The mass appeared to have a definite border 
and could be readily outlined ’ 

Opciafion and Cotiisc — On Jan 4, 1917, under ether anesthesia, an incision was 
made in the mucuous membrane over the tumor mass, and most of the tumor 
was enucleated along the line of cleavage with a periosteotome The remain- 
der of the mass was curetted out, and an iodoform gauze pack was inserted 

The cavity healed rapidly under gauze packings, and the patient was dis- 
charged from the hospital on Jan 12, 1917, with a small discharging sinus The 
wound healed completely in a short time, and has not recurred up to date 

Pathologic Repoit (Dr H Oberhelman) — ^Microscopic examination of a 
typical section of the tumor of the superior maxilla showed many elongated pale- 
staining nuclei, others spindle-shaped and still others round All were ivtflely 
scattered in a moderately loose, network-like arrangement of collagenic fibers 
In some places, these fibers were compact, and were arranged in wavy bundles, 
between which there was considerable extravasated blood in some areas Along 
one side of the section, there were irregular islands of trabeculated bone These 
islands lay in, and were closelj associated with, the loosely arranged collagenic 
fibers, but in a few places tonguelike projections of these bony trabeculae were 
continuous with the more compact wavy bundles of connective tissue, gradually 
shading into the loosely arranged collagenic fibers Bone marrow was absent 
from the spaces formed by the bony trabeculae, the spaces being occupied by 
the collagenic fibers The tissue was relatively avascular Some of the prom- 
inent blood vessels lay in the center of the loose tissue in the enclosed trabecular 
spaces 

In two or three places there were dense collections of small, deeply-staining 
nuclei, well demarcated from the surrounding tissue These were not unlike 
giant cells They also resembled small obliterated blood vessels In one 
place these nuclei formed a column resembling a longitudinal section through 
such a blood vessel 

ABSTRACTS OF CASES FROM THE LITERATURE 

Cases 4, 5, 6 and 7 (Hildebrand, quoted by HippeH) — “In rare cases fibroma 
formation is combined with the osteoma Then between the bony trabeculae 
are found strands of spindle cell fibrous tissue, and the impression is received 
that from the beginning the bony new formation was combined with the fibroma 
new formation, so regular are the bony formation and the fibroma formation in 
the entire tumor Such cases I have observed four times on the upper jaw 
The upper jaw formed an entirely solid mass without a maxillary cavity 

Case 8 (Beilin, reported by Gagnier") — A woman, aged 22, had had a 
swelling in the right cheek noticed at the age of 14 It was attributed to carious 
teeth Almost all the teeth on the right side had been extracted, but the tumor 
continued to grow 

Physical Examination — The skin was normal and not edematous There was 
a protuberance of the right zygomatic arch and the anterior surface of t e 
entire right upper jaw, so that its normal depressions and elevations 
smoothed out Tender or soft spots were not felt on palpation The lar 
palate on the right side bulged dowmward, most markedly toward the ahco ar 

1 Hildebrand, quoted by Hippel Lehrbuch der allgemeinen Chirurgie, 
1909, p 345 

2 Gagnier These de Pans, 1910 
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process The swelling was of an e\en. boin Inrdnc'^s thrnughnut Tlw. -ixcn- 
lar process was w'ldcncd and of the same hardness 

Transillumination from the mouth outward ga%c total da’-knc'". on ilw neh 
side The left side was normal The cxamiintion wa^ othcrwi-e ntctuc 
The diagnosis w’as a benign tumor 

Opciaitou — A. partial resection was made A window wa^ opci.u! iiuo d ^ 
canine fossa Directlv beneath the cortex was a spong\ tis‘-uc I be 
rtmoved this tissue piece bj piece to a depth of 2 cm witlinut fiudi.it, a In i in 
demarcation betw'een it and healtln tissue Tumor tissue wa*- renKw^d w r' 
down as the periosteum of the hard palate, upward as tar as the fion’- < > ,*< 
orbit A maxillary cavitj was not found Postenorh, tlic ckariiu was t,!.- 
tinued as far as possible, and a large opening was made toward the n<"e Ik d 
ing resulted, and had lasted four \ears when the report was published 

Mi<;aoscopxc Exaiuwatwii — The tumor consisted of bone irabccul it 1 ik » 
W'erc not broad, but had main' well deacloped osteoblasts These trahmlii 
were encountered in sections cut in \arious directions Between them was veil 
developed connective tissue, chieflv composed of spindle cells with lone mu hi 
This tissue did not resemble sarcoma tissue, it appeared in plaeis wlun 
normallj there was marrow- tissue Atapical cells or nntioplaxes wen no* 
found 

Cask 9 (Cauzard, reported In Gagnier') — \ woman, aged 21 had h ul i 
painless sw-clling for ten sears in her right check The skm was norm il \.i 
e\cn swelling filled the canine fossa, extending upward to tlu lowir orlni >1 
border below to the aheolar process in the region of the molar'- It w i*- h no 
but not tender The bridge of the nose and the frontal proctsu m tlu npp r 
jaw’ were not thickened The results of examination of tlu mouth vir< luea 
tne The aheolar process was thickened on the outir ’■uriaei llun wiri 
carious roots in the place of first two molar'- The nose wa*- '-amnutru il 
Transillumination from mouth outward showed coinphte ilirleiiuiu ni tin 
right upper jaw A roentgenogram showed marked hiziiu'-s ot tlu tiitiu h >d\ 
of the superior maxilla The diagnosis was a paradintal c\‘-t (DifTiivi Inpir- 
trophj w-as considered but the suggestion was discarded lueui'-i tlu (niidnu i 
was unilateral ) 

Opnaltoii — \n incision was made in a traiiMtum lold irom tlu iiitddU ’luui r 
to the wisdom tooth to expose the c uiinc fuss i J he w ilh wtri inirlid! 
thickened, hut the m ixillare caeite was iioiiexistmt In its plan win ir i < 
of sponge hone which piriiieated tlu hone without dem ire ition Tlu '-oil ti i 
was lenioeed eeithoiit much bUeding or ptrioriiioii oi tlu itiiu \ ill o > p - 1 
iiig into the iieise The canons roots even extricted and luslnm lolhu ed 
Midouopu E \cuiiiiuUiint — lw<i different kinds oi tis^ij wire ’< u d u i’ 
tmnor the hone trabecul le of iioriiial sinieture eein septritedhe ii! i ' 
hut miiinee tissue eeas not present Bone triheenlie e\i te ki'i m' i! i < >' 

tissue, in eehieli osteoblasts eeere regulirh reeogiined Ihi iim o i ' ’ 
eeas eoung coniuetiei tissue eeilli loim e<lh md '-mill iiihi s, • 

liege net atioii \e is not seen 

C\si 10 (Hippilf — \ hoe ued 11 lualllie u d in ' i i '• he'' 
lour eeats betore he eanu to tlu hovjnial •-fd iim bn in - • > i t ’ i 

1 t ihli 'some tune liter he notice d a -eetlhne in tl e !< 'elni ’ 

slowle iiiil giadiiille eeithoiit pun \hont tl m e\<i'. 1 i ' o 
ee IS notieed tint the p ilate hid heeomi il 'el 


1 Hippel /tsehr 1 Mtl'ld Ul'd kit le •'I’n''’ ^ e 11’' 1 ' 
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Physical Etamwahon—The skin was normal There was a s^^elllng of the 
entire superior maxillary region The nasolabial fold was obliterated The spell- 
ing was the width of the little finger below the inner angle of the eve, and pidened 
at the left side of the bridge of the nose It included the mesial tpo thirds of 
the Z3'gomatic arch as far as the infra-orbital margin, and extended dowmvard 
to a line drawn horizontally from the angle of the mouth outward, and lost 
Itself gradually about two fingerbreadths in front of the ear The skin pas 
freely movable, tlie surface was smooth, the consistency was bonj', without 
soft spots or parchment crepitation There was tenderness at onlj one cir- 
cumscribed spot over the canine fossa Irregularities were not present on the 
lower orbital border , the bulbus did not protrude, and vision was not disturbed 
The palate did not divulge on the left side The upper jaw'" was evenlv swollen 
from the alveolar process upward bejmnd the fold of the mucosa, forward almost 
to the midline and backward over the molar region The diagnosis was a benign 
tumor, the nature of which was undecided A diffuse hypertrophy was thought 
probable 

OpciatiQii — An incision 4 cm long was made from the vestibulum oris 
outward over the tumor, and flat lamellae of tumor tissue were removed for 
examination The spongy tissue was found to be soft without a line of 
demarcation between it and the healthi-^ bone 

Examination of the patient six months later did not show anj change 
Transillumination from the mouth outw'ard show'ed the maxillan caiiti, caviti 
of the e 3 '^e and the pupil on left side to be dark A roentgenogram made from the 
occipito-frontal direction show'ed darkness of the entire superior maxillan 
bone 

Mtct oscopic Eiavititafwn — Irregufarb’’ arranged bony trabeculae of various 
w'ldths ivere separated by wide, w’avy strands of connective tissue In the 
fairly homogeneous bon 3 '’ ground substance, some cells w'ere spindle-sjiaped 
and some were round Some had distinct processes The arrangement of the 
bone was not lamellar 3 ’^ There w'ere osteoblasts in many places on the margins 
of trabeculae and osteoclasts in lacunae, more isolated Connective tissue 
fibnllae contained numerous cells, mosth spindle-shaped with longish nuclei 
and isolated round cells, and man 3 ' distended v^essels There was nothing sug- 
gestive of sarcoma The diagnosis was osteofibroma 

Case 11 (U 3 'eno) * — A woman, aged 20, who was health 3 as a child and 
came of a health 5 '’ familv, was troubled with toothache in the upper part of the 
Tight jaw at the age of 10 Gradually the right side of the face swelled, with- 
out subjective sj^mptoms except occasional toothache 

Physical Examination — ^A swelling, the size of a man’s fist, was found in the 
region of the upper part of the right jaw The angle of the mouth was dis- 
placed downward and outward and the right e 3 eball displaced a little forward 
and upward The swelling was caused bj a tumor of bonj hardness with a 
smooth surface The skin w'as normal and moveable The swellings extended 
on to the zvgomatic arch, which w'as thickened in its mesial half, and to the 
upper lateral limit of that part of the frontal bone which forms the orbit, 
and graduallv lost itself laterallj and supenorlj The floor of the orbit bulge 
upward, the lower orbital border was rounded off and thickened In the bucca 
cavitj was found bulging downward, the right half of the hard palate, from 
which the left molar tooth was missing It was covered with normal mucous 


4 Uj eno 
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membrane The tumor was of boin consistcucj tbrougiioiit wuhoM p.-L - 
mcnt crepitation Glandular swellings were not present The diigiin-is \\ 's 
benign tumor of the upper part of the jaw 

Opetaiwn — All bony connections of the upper part oi tne jaw were 0 (.r<' 
and the bone w’as removed It was found that the boiu bard tumor t\ii ’o ,j 
far dowm toward the base of the skull, and here, as well as in the reL.oi' o ,i 
zygomatic arch, many small pieces were chiseled awa\ Healine v >s d 

The extirpated tumor measured 9 cm from top to bottom tiu g i iV' 
diameter from right to left was 85 cm, and anteropostcriorh 7 cm It \ ue. ’’ 
230 Gm The periosteum was apparenth normal The iniraorhita! ‘-nlm^ i 
indistinct The demarcation between the ah tolar and palatine proci s ^ ^ , 
almost entirely flattened out The teeth were normal The tumor \ a^ mu co 
nected w'lth the roots of the teeth Toward the nasal wall, t!u conch i m'di' 
inferior was entirely intact When the right upper jaw was siwkI thro i ’ 

It w'as found filled by a hoin mass, without anj caMt\ T lu tumo'- con'*'o'' 
cxclusivel}' of bony substance and was spongi TJic tumor w i-- ‘■f>itir ‘i!>i 
normal hone On the saw'ed surface of the entire tumor, blood ec'-'-iK \ t-t 
recognizable 

Mtooscopic ExaiiiDialtoit — The tumor consisted of bom train. cnl le -o m 
what narrower than m normal bone, with wider meshes between ti.em 1 1 i >-i 
meshes were filled W'lth finelv fibnllated conncctiee tissue which rep! ii(< 
entirely the marrow' substance In this connectne tissue were numerous \ ’(!> 
vessels In man> places there was more conncctne tissue than lilimus mifo 
in other places the contrarj was true, so that entire portions of the new loimi 
lion consisted of fibrous tissue alone Osteoblasts were found around tlu f'o w 
trabeculae In the bom trabeculae was an entireh bone structure partKu!^I^ 
large, long, star-shaped bone corpuscles and fine canals, hut not oi linn II i \ 
nature Results in all the preparations taken from \ arums parts were di o > 
identical The microscopic diagnosis was osteofibroma 

Casi 12 (U\eno) ^ — A woman, iged 20 si\ sear- IkIok eximinatio' ho 
had a se\cre inflammation of the throat, with swelling oi the leit aiieh ol ti ' 
lower jaw, diflicult swallowing and fe\er, lasting tlirec wetls goo i nt. 
ward a swelling of the left cheek was noticed inereasiiie slow!\ willu it p" . 
It reaebed its full size three \cars before the examin itioii 

Plnfical Exauitualwu — Swelling of the left hall oi tin 1 ut t \ t m’ ” 
upw ird to 2 cm below the under orbital margin lorward is i ir i- t! ! ■' 

side ol the nose iiid losing itself gradnalh behind w is loiind li il < Wi' 

Iip was raised it was seen that the swelling was c nisi d 1)\ i tr no- in i 
outer side of the aheolar iirocess of the upper part ol the lae It hi ' i 

left lateral incisor, and extended backward to the last mol ir toodi Pom 
the tumor extended almost to the teeth upw ml to about 2 eiii ir< m ’! ! > 

orbital iiurgin It was eovertd with norm il imieoiis me n!>r ii t its m • < 
ilinost smooth its eonsisteiic' tli it <n bone I he imui sidt < > t’l ' 
piocess eiul not show a swelling 

OpitiUtflt! — \ portion elf the tumor ei is first ebi'ibd i •- i ' 

J he ehisel struck seefier bone tissue ol ilmost eeeii ei'ii is t''i\ ’ i’ 

Well demare ited irom tlu ground tissue M le ro eipuaMe i’ i ' 

like an eisieosaieoma \ jiarti i! nsietiou o* Mi ip,' r >0 
tlu jaw he ileil stueessiulh 

1/ii lOfi (’/'ll T I illlli; Jlioil — Pleees ,i| tis u It. ’ , » 

lligbmote spiiwed at osUomi leMs p ' t a. d ’ ' 
oste otil'l <mi l 
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Case 13 (Uyeno) This was a case of pedunculated osteofibroma spnngmsr 
from the alveolar process A woman, aged 47, had noticed a gradualh enlarg- 
ing tumor of the inner side of the left cheek for two years One year before 
examination, the tumor began to grow more rapidly The teeth on that side 
had been removed some years before for caries She had difficulty in si\ al- 
lowing, slight pain, and a hanging of the tongue The speech and mucosa were 
normal 

Physical EvaminaUon — The left cheek was somewhat swollen externally 
When she laughed a smooth tumor, covered with glistening mucous membrane, 
appeared in the left angle of the mouth On the upper alveolar process there 
was a tumor consisting of three portions , it extended about 5 cm toward the 
back and was flattened on the sagittal plane It was not ulcerated , was not 
pendulous from a broad pedicle, but hung from the alveolar process, and was 
movable when touched The tumor did not involve much of the free surface of 
the alveolar process, but extended smoothly over the left side of the roof of 
the mouth a little beyond the midline Forward, it extended 1 cm in front 
of the front teeth, behind, not quite to the end of the hard palate On the 
plate of the palate also, the tumor could be moved backward and forward 
It was covered with mucous membrane, and it was hard, slightly nodular and 
insensitive 

Opeiahon — The tumor was easily pried away from the alveolar process, 
and removed in toto It was attached by a narrow pedicle to the outer lamella 
of the alveolar process and spread out, like a wing, in various directions 
After removal of the tumor, the left alveolar process was removed over an 
extent of 0 5 cm , leaving a bony defect the size of a phalanx of the thumb 
In the posterior angle of the antrum of Highmore was a cyst, the size of a pea, 
filled with mucopurulent material That was curetted out, care being taken to- 
spare the mucous membrane of the antrum Healing followed 

Mici oscoptc Examination — The tumor consisted mostly of wavy strands or 
irregularly looped fibers of soft connective tissue There was marked infiltra- 
tion under the mucosa In some of these spindle-shaped cells were narrow bony 
trabeculae These consisted of different cells , some within the narrow ground 
substance, were round or oval bone cells with one or two nuclei, others, in the 
broader ground substance, were star-shaped bone corpuscles In the margins 
were also connective tissue cells, which contained much protoplasm The 
connective tissue was greater in amount than the tissue of narrow bony trabec- 
ulae Osteoblasts and osteoclasts were not seen The flat epithelial covering 
of the roof of the mouth was intact 

Case 14 (Menzel, Arthur) ’—A woman, aged 35, had a large tumor of the 
lower part of the left jaw for twenty-five years It started, according to the patient,, 
in the region of the low'er first molar tooth, and in five years had become twuce^ 
the size of a man’s fist Tw'entv years before this examination, Balassa had 
begun to operate on it, but had been forced to stop because the patient had 
a dangerous fainting fit The tumor had grown steadilj since then Ten 
5 ears before, the patient had begun to limp on the left leg The familj history 
was negative 

Phvstcal Eiamiuaiion — The tumor w'as the size of a child’s head, occupied 
two thirds of the low'er and extended as far dowm as the cricoid cartilage, 
where the skin passed over directly on to the tumor 
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The malar bone was forced upward b\ tlit tunmr The mtu’th \ -s d" 

out to three times its normal length From the ,nouth pn.ncicfi - t, >- 

nodule the sire of a fist, on the anterior penplK''\ oi \ Inch wi^ i ,0 ,n ' r] 
traces of alveolae The buccal caMt\ was so filled out b' ibt hm - r .h 1 ■ 
left palate w'as forced upward for a considerable di'lnncc Tic pi it 
border of the ramus extended to the posterior plnrenen! ^ 'ill In. e ’ ‘ 

adherent to it The lower jaw was mobile, but within onh li.rt- 1 < • 

scars traversed the tumor, from the angle ot the mouth to ibe 10 ■' c 

articulation of the jaw, forming an ellipse (scars ni old iiiico.nph u rl .p 
tion^) Within the ellipse the skin was entireU immo\ ibk tbevifi - 
mobile The tumor was of firm consistenc\ on the oiit'-idt aid o.u ,! , 
mouth It was of bonj hardness The diagnosis was 1 caleifitfi i in 1,0 idro ,i'i 

Opctatwi ] — The operation was recognired as dangerous Put wa- p'-o, > ■ i! 
and the patient agreed to it, otherwise the tumor would soon Inst lomp'^o ,1 m 
respiration and the taking of nourishment 

The jaw was sawed through in the region of first molar tooth on 'leh. s d, 
Two incisions were made, from the left angle oi the mouth oscr t!u > r< o 
convexits of the tumor to the articulation oi tlie jass ptralb! to 1 ". .. 
Balassa, but half an inch farther out The entire outer sunact oi tin . i o^ 

was exposed b\ dissection of the skin in long strips The extnmitv <>. th 

jaw which had been sawed wns then seized and drawn outward md thi ott 
parts pushed awa\ 

The insertion of the tendon of the temporalis was tour times its nor.'il 
width and had to be cut The disarticulation 01 the joint occurred spoilt nuo 1 
from the weight of the tumor Hemorrhage was comparatneh sfight ''pf 
taneous retraction was expected to shorten the greath lengthened biwi- lip 
Rcco\er\ and healing was good at first Fnsipdas de\tlo])ed m the m ht di'i 
one week after operation, and the patient died on the thirtiinth da\ 'iP'’ 

operation Aulopse showed that the erasipdas was the sole cause oi de iili 

Dcfci ipitoii of the I iniioi — 1 he tumor was almost wholK l.otn It a e id ' d 
after rtmoaal of soft parts, more than ( pounds (Id Kg 1 1 In bi d\ oi tl 

m.mdibic was so increased m height tliat the riimis \e js dniost eonijde’eh md b ' 
in It 1 he jieriosteum which was much thickeiieii 011 the imur sub i> 1 b ' <’ 
easih On the outer side, e\cn the sbm aelhired tirn h to iht lorn lo tl 
imdnim of i bird white tibroiis mass J be lureiis iheoliris nti > ' 'i 
iitreus mintalis and the eonesiionding e mal wire uiuhineid to ou'.\ d < 

] he distaiue tlnoiigh the inli amaxill ire can d w is 24 s n-i < j., >-! ,1 di ' < > 

10 em ) J he iierees wiie not markedh ch iiiei d mu ’o i ■ j » -'h e i 
seetion through the lower jaw lorward thioiigh the i o'-! u id j.ii m s <• ’ 
mandible and the gbiioid loss 1 ,ii tiu iiiti]>o’-il b. m lowio . b .r.' ' 
Ceiitii surrounded be a lieer, eireiim in tliulm o.d e > ,> i' r 
wlnte fibtous tissue surrounded in turn be tin ix’riridv I'j '(.< i ’ 

substmee of tin mimlibb flu eentril ji ii' ee is ir 1 d 1 o < i ’ ' * . 
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A cross-section from the outside inward showed a porous substance the 
rather large pores filled with fibrous reddish masses The fibrous masses uere 
arranged in alveolar fashion like the diploe of the tumor 


I'haoscopic Exammatwn—Fh^ peripheral fibrous layer and the alveolar 
nodules both consisted of connective tissue In the peripheral layer the fibers 
were mostly fine, straight and in thick bundles In other places the bundles 
■nere thinner and arranged in meshes In a few places the corpuscles were 
filled with brown granular pigment over considerable stretches Isolated among 
the fibers were single, larger, slightly turbid cells which had large, oral 
nuclei with sharp contours The meshes were filled with connective tissue or 
homogeneous intercellular substance and star-shaped anastomosing corpuscles 

The structure was not markedly different in the central larger soft masses, 
or in the numerous large and small nodules and veins that traversed the bon\ 
mass in all directions It was also composed of connective tissue which appeared 
in various forms Alveolar structure predominated The fibers were some- 
times fine, sometimes thick, and were parallel to each other In places the\ 
were covered ivith a fine dust, elsewhere they were hyaline and brittle A 
lymphadenoid network, sometimes thick, sometimes delicate, was spread between 
the meshes, and corpuscles were not noticed at points of intersection This net- 
work had a tendency td pick up lime molecules, so that few were found free 
from It A finely dusted over membrane seemed to be stretched between the 
connective tissue trabeculae 

Frequently the margin of the bundles of connective tissue had a homogeneous, 
light refracting, yellowish border From this sprang hyaline buds, which sent 
out other buds, so that some meshes were filled with proliferations resembling 
a bunch of grapes Some of the separate "grapes” were loose Some were com- 
posed of many layers and resembled the granules of psammoma 

In some places the alveolar structure gave way to a connective tissue with 
faintly indicated fibrillation Occasional stiff fibers took the form of the 
skeleton of a leaf 

Many deposits of lime, as dust or as larger particles, were in the connective 
tissue The hard portion of the tumor, by far the largest part, offered onh 
the picture of normal bone with abundant provision of haversian canals and con- 
centric arrangement of bony layers There w'ere large numbers of bone cor- 
puscles, usuall}’^ round, mostly raved, sometimes with the long rajs running 
exclusivelj parallel to one another, as in tooth cement These bone cells were 
particularly well developed in the diploetic substance A nucleus was frequenth 
demonstrable in them In the diploetic substance w-as reddish marrow, con- 
sisting of Ijmphoid cells in the larger spaces there were fat globules, m tlie 
large ones, particularly in the center of the tumor, were found the soft tumor 
masses above described 

The tumor w'as considered an osteoma because the greater part consisted 
of pure bone tissue, but examination ot the inconsiderable soft portion classi- 
fied It geneticalh as a fibroma Calcification and ossification arc particnlarh 
frequent in tumors of the jaw, though often incomplete and comparatnch iimm- 
portaiit This seems to be the first case reported in which so large a tumor 
was composed almost whollj of well formed bone The chief growth of tbt 
tumor took place between the second and third molar teeth 
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Casv 15 (Mauclairc and Maurd) — Thi patunt i 
who was admitted to tlie hospital on Dec 9 1912 lor an ->d\-j 
plasm In addition to the uterine lesion ‘•he had 1 tiinior the 
at the angle of the right lower jaw This tmnor >%as !,Trf 
eonsisteiicj It was not adherent to the super/ien! stn.r,-, 
painful spontancoush or on pressure and was not iiifi->nud 
dee eloped external le 

The tumor began to groee about twente eears preeioush to) 
It grew progrcssieele , and nceer was painiul \!! tin o 
normalle A diagnosis of osteoma eeas made 

She died three weeks after admission Death \' is dm 
the uterus At autopse, the hori7oiital branch oi the ma\il] > i 
the semphesis, and the right hall of the lower jaw w.as disartu 
The tumor was rounded, the external sort ice was con\( 
and was the color of bone The suriaee was reeul.ar but 
derations and depressions On the internal suriiee the ihe 
eiitirelv reabsorbed Abore tins Itrel the tumor was ludlov i 
deep caritr The internal suriacc ot the ea\it\ was irregn! 
hard The condile was lough and irregular aKo the eorom 
si/e of the tumor was 7 b\ 6 Ii\ 4 cm 

Histologic examination showed that the tumor w ts eonr 
elements with islands of osseous tissue It resembled a fihrom 1 
Casi 16 (Monnier L)* — In a bo\ iged H in I'dl i iinn 
on the lower gum a little to tiie right 01 the median hm 
progressneh anil was painless In 1912 i tem]ior ir\ fisinl 
le\el of one of the lower incisors The tumor derdofxd tm 
not treated exeejit b\ punctures at \ iiious tunes 

When the patient w is idinitteil to the lio'pit d on (kloli 
Iiionoiiiiceel protrusion of tiu eliiii wliidi w is gre iter 011 tin Ki 
1\ ing skin w as he altlu 

With tin nioiith opened the lowei eum svtuuii to In iiniio 
w IS eorered with norm il nnieos i The jiatnnt ehd iioi hire i 
01 e iniiK s 

Ihe tumor was (iriii liiit w is moie fibrous in its nudiin pu 
ossteuis Tt the sides Jhere w is one |toint oi ‘<in< iiiii, it tl t 
stiond iiieisnr wbeie the ])unitures hie! bee 11 in idi 1 iu ' 
eiii long Old IS em w idi It w is ilisuluteh piiiliss 'ii 
M istu ition w is possible iMt])t le>r llild looils 

On ( )e tobe 1 19 I elelltist tilted two i in s psid be b I's ,i 
lowei mollis oil e lell sieie \n eij'il itloll w o jitia i eti \ < 
the SI 1 on the next eln \ bot'islii>i me i 'on v is m 'b e' 
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to the molars This appliance maintained the normal separation of the ends of 
the maxilla 

The postoperative course was normal, without pain or fever The sutures 
were removed on the sixth day, and healing was complete on the ninth daA 
1 he scar was scarcely visible 

Case 17 (Wylie, A ) A man, aged 53, consulted Dr Wylie on Januarj 9 
complaining of a growth in the palate of twenty-five years’ duration He did 
not feel any pain and little discomfort, in fact, he said that beyond a certain 
amount of anxiety it was not troublesome, and, since it had grown slowh and 
gradually, he had become used to it Mastication and deglutition were per- 
formed without any difficulty, and with the exception of a slight thickness or 
impaired resonance, his voice and articulation were normal He had alwajs 
had perfect health, and his teeth were sound On examination, a large, smooth, 
oval swelling was seen occupying the whole of the hard palate It was the 
same color as the surrounding mucus , it was not tender to the touch, was firm 
and slightly movable on steady pressure Without employing any anesthetic, 
It was removed by an ordinary polypus snare, and the stump healed rapidlj 
Dr Wylie had waited eleven months to see whether there was any recurrence 
Dr Wyatt Wingrave reports “The tumor has the appearance of a new 
potato, it measures 5 to 2 8 cm and weighs 13 Gm The cortical part, for 
a depth of about 5 mm is firm and tough, and encloses a hard, stony core, 
which reaches the surface at its point of attachment In structure, the cortex 
IS composed of densely packed white fibers mingled with elongated fusiform 
cells (fibroblasts) The stonehke core consists of compact bone with relatively 
small cancellous spaces, resembling ivory or petrous bone It is evidently an 
osteoma growing from the periosteum of the maxilla, to which it was attached 
There is no sign of any sarcomatous tendency” 

COMMENT 

The thiee cases that I have leported, together with those collected 
from the literature, comprise a group of seventeen cases in all In 
leviewing thus small group, the four cases spoken of by Hildebiand 
must be omitted on account of lack of details about them 

Many of these tumors begin in childhood, although the patient ina)" 
not apply for treatment until adult life Hippel says that they start 
between the ages of 7 and 14 In eight cases in this series, the onset 
was m youth, but in five cases it \ras well on into adult life The most 
advanced age of onset was 54, the xoungest was 7 

It IS difficult to say much about the influence of sex, as eight of these 
patients were women and five u ere men There was a previous historv 
of callous teeth oi an inflammation about the jaw in five cases In 
two other cases the patient gave a historv of an injury of the face 
pie’ioous to the appearance of the tumor 

The symptomatologj of these tumors is that of a slow growing, pain- 
less tumor that invohes either the upper or the lower jaw By its size 
or position it ina\ mterfeie uith the action of the jaws, but the nasal 

8 W^he, A T Lar\ngo! RIiiiioI & Otol 24 30 (Ian ) 1909 
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Micioscopically, differentiation is easy except in the case of leontiasis 
ossea Hippel says that Boi denhauer’s desciiption of his case of 
leontiasis ossea agrees exactly with the histology of osteofibromas Only 
the clinical picture can dififei entiate the two processes 

The prognosis is geneially favorable These tumois are benign, and 
do not tend to recur after thorough lemoval They giow slowly, and 
it IS not known whether they ever reach a spontaneous standstill 

The only treatment advisable is a complete suigical removal of the 
tumor In most instances a line of demarcation can be found, and the 
tumoi can be enucleated oi curetted out Resection of the bone is not 
necessaiy, except in the case of extensive giowths For the extensive 
tumors, a preliminaiy ligation of the external carotid artery will be 
of material aid in simplifying the technic 
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On admission he was in a comatose condition, but had good color There 
was a scar in the left frontal region The blood pressure was, sjstohc, 
120, diastolic, 80, and the pulse rate was 90 There was a lateral nystagmus 
of both eyes, but otherwise the cranial nerves were apparently normal Breath- 
ing was abdominal The pectoral muscles and the right upper extremity were 
spastic, with increased reflexes The epigastric and cremasteric reflexes were 
normal Patellar reflexes were exaggerated on both sides He did not show 
abnormal sensory signs The spinal fluid was clear, under normal pressure and 
contained 2 cells per cubic millimeter, without any increase of globulin The 
result of the Wassermann test was negative The coma became deeper three 



p,g 1 —Inner surface of the dura in case 1, showing membrane covering 
left hemisphere 

days after admission, and signs of pulmonar\ congestion appeared Death 
occurred two daj'^s later 

Autopsy— The dura was umisuallv adherent to the skull, especialb 
left parietal region, where it was brownish red and appeared thickened le 
inner surface of the dura on this side was covered with a lajer of dark reddisli 
brown, organizing blood clot which extended over almost the whole of the 
left hemisphere (fig 1) The average thickness near the center of the clot was 
4 mm, and it became gradualh thinner toward the margins The inner sur- 
lace of the clot was a thin, glistening, semitransparent membrane, apparcntir 
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against advice, saying that she felt well Nine days later she became irrational 
and was readmitted to the hospital Neighbors said that she had chained 
considerably since she was injured, and had been despondent for about file 
days 


There were ecchymoses about the left frontal region and the left eye, a 
systohc murmur at the apex and contracture of the toes of the right foot The 
lower portion of the left seventh cranial nerve was shghth weak, and the 
tongue protruded to the left The patellar reflex was increased on the left 
The pulse rate was 105, the temperature 994 F and the respiration 40 The 
blood pressure was, systolic, 180 and diastolic, 105 The spinal fluid was 
slightly xanthochromic, under normal pressure and did not contain an increase 
of cells or globulin The result of a Wasserniann test of the spina! fluid was 
negative A second roentgen-ray examination at this time showed that the 
skull was not ^fractured The patient’s condition remained unchanged until 
death four days later 

Necropsy was limited to the head The pupils were equal and regular, 4 
mm in diameter There was a hematoma of the scalp 2 cm in diameter above 
the outer angle of the left eye, and there were ecchymoses about the left c\e 
and in the left submaxillary region Beneath the dura on the right was a dark 
led blood clot apparently beginning to organize This clot extended from the 
base in the middle fossa to the vertex and about 4 cm anteriorly and posteriorly 
from the middle branch of the middle meningeal artery There was a small 
amount of blood m the right subarachnoid space, although the arachnoid was 
not injured The coitex beneath the clot had a slight yellowish tinge The 
skull was not fractured The comparatively recent clot beneath the dura was 
undergoing organization in the portion next to the dura Granulation tissue 
in the organizing clot contained many leukocytes, mostly endothelial, filled 
with red blood corpuscles and blood pigment There were many capillaries 
and large spaces lined with endothelium Some of these spaces contained 
blood The piamater was infiltrated with leukocytes, mostly endothelial, filled 
with blood pigment, but also many lymphocytes The lumen of one arterv m 
the pia contained a mass of firm, fibrous tissue almost obliterating the lumen 
Van den Bergh tests on the liquid portion of the clot did not show an increase 
of bilirubin over that of blood from the heart 


CxsE 5 — Tiauinatic sitbdiual heviatoiiia of tivo mouths’ dwatwn unih icctti- 
7 encc of symptovis 

B H C , a white man, aged 54, was first admitted to the hospital in a scini- 
comatose condition on May 31, 1926 About two weeks previously he had 
struck his left frontal region against an open door He ^\as unconscious for 
a time, and afterward complained of constant, dull headache and general weak- 
ness This continued until the day of admission, when he was found in a stupor 

The pupils were equal and regular, reacting normally The result of the 
ophthalmoscopic examination was negative, and tlie cranial nerves did not 
show disturbance Contractures, spasms or paraljsis were not present Biceps 
and patellar reflexes were active, cspeciallj on the right side Abdominal reflexes 
were not elicited Both achilles’ tendons were active, and there were suggestnc 
Babinski and Oppenheim signs on both sides Temperature, pulse and respira- 
tion w'ere normal The blood pressure was 170 systolic and 90 diastolic The 
spinal fluid was clear and under normal pressure The amount of globulin was 
not increased There were 6 cells per cubic millimeter of fluid Results of a 
Wasserimnn test were negatue The patient’s mental condition graduali' 
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Case S Pochyincntugjhi hemotj hagica tnteina 

S M B , a white man, was admitted to the hospital, unconscious, Feb ] 1915 
He had been a rather heavy drinker for ten jears About a month before admis- 
sion he began to have severe headaches Two weeks later he lost consciousness 
for about two hours At this time his speech %\as unintelligible, but paraljsis 
was not noticed The day before admission he fell and lost consciousness, 
during the night general flaccid paralysis of the upper and lower extremities 
developed On admission the right pupil was dilated and fixed, the left pupil 
contracted and fixed There was a slightly choked disk Both arms were 
flaccid, especially the left Patellar and elbow reflexes were absent The Babin- 
ski sign was positive He showed Cheyne-Stokes respiration, and there were 
moist rales over both lung fields posteriorly Death occurred nine hours after 
admission 

At necropsy the left cerebral hemisphere was covered with clot, and on the 
left, anterior to the fissure of rolando was similar material mixed with thin, 
grayish fluid The cortex beneath these areas was slightly depressed The 
inner surface of the dura was covered with similar grayish membrane which 
stripped easily from the layer of clot beneath Beneath the dura was a layer of 
rather loose fibrous tissue which was infiltrated with leukocytes, including endo- 
thelial cells, filled with blood pigment, lymphocytes and a few polymorpho- 
nuclears This tissue contained numerous capillaries and large spaces lined 
with endothelium, some containing blood In and beneath this laver were large 
areas of old hemorrhage undergoing organization Sections of the cortex 
beneath the clot showed thickened and congested piamater and arachnoid with 
marked reaction of polymorphonuclear leukocytes, lymphocvtes and pigmented 
endothelial leukocytes 

C^sE 6 — Pachymeningitis hcmoi > hagica tnteina 

E T , a colored man, aged 75, was admitted to the hospital on Nov 17, 1916 
The history was not obtainable The patient was unconscious and cyanotic, 
and the respiration was labored Sounds of the heart were not audible, nor was 
the radial pulse palpable The pulse rate (abdominal aorta) was 68 The pupils 
were dilated, but ten minutes later contracted They did not react to light 
Reflexes rvere absent The percussion note w’as dull over the posterior por- 
tions ot both lungs The patient died two hours after admission 

At autopsy the inner surface of the dura over the left hemisphere was covered 
with a dusky red, soft, glistening membrane which could not be peeled off There 
weie a few small, similar areas on the right, posteriorly Convolutions beneath 
the membrane appeared dull and slightly flattened Beneath the dura was a thin 
la 3 er of dense fibrous tissue containing elongated, endothelial-lined spaces, 
some filled with blood Pigmented endothelial leukocytes were fairly abundant 
Fibrous strans from this layer invaded a laver of old blood clot, but there 
was little active organization, many lakes of clot being encapsulated by dense 
fibrous tissue The inner layer was a thin membrane of dense fibrous tissue 
lined wth endothelium Other pathologic observations were lobular pneu- 
monia, chronic myocarditis and chronic nephritis 

Case 8 — Pachymeningitis hemot i hagica inlet ua 

C B, a colored man, aged 55, was first admitted to the hospital on \\ig 17, 
1918 He had used considerable liquor until two j^ears before admission The 
complaint was precordial pain The reaction to the Wassermann test was 

_|._j j- A diagnosis of aneurvsm of the descending arch was made e 

^\as discharged on September 22, but was readmitted on Jan 12, 1919 Fnrt cr 
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Theie were no histologic differences between the cases with history 
of trauma, and those in which such history was not elicited In the 
lecent, actively organizing clots the endothelial cells lining the cystic 
spaces were moie scatteied and irregulai, capillaries were more numer- 
ous, and fibious tissue was looser than in the older and inoie fully 
organized clots (fig 6) In general, the clots in cases without a histoiy 
of trauma appealed older and more neaily healed However, the 
patients in cases 1 and 3, with definite lelationship to tiauraa, had older 
and better oiganized fibrous tissue and endothelium than those in 



Fig 6 —Empty t-pace 
dense and well organized 
endothelial cells seen on 


lined with endothelium in case 6 
Endothelium is well developed 
the flat appear plump, X210 


Fibrous tissue is 
and regular Some 


cases 4 and 5, m which there was not a history of trauma We believe 
t features such as development of endothelium, which are ustia > 
coLidered as differentiating chronic subdural hem^onia and c iromc 
pachymeningitis hemorrhagica interna, are rather differences in ^ 

of organization than differences in type 

The high concentration of bilirubin in two of these do ( 
and tvUy times that m the blood from the heart) -d crystal <if 
hematoidin in others indicates that bile pigment is formed during 
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mental deiangement is a lesult rather than a cause of chionic subdural 
hematoma The degree of trauma necessary to produce this lesion, not 
sufficient to cause fiacture in any case in this series, may be so slight 
that it requires special effort on the part of the examiner and the patient 
to obtain a historj'" of injury In the old case in the alcoholic patient 
and in the insane person it is especially difficult to get such information 
It IS probable that most, if not all, cases, of so-called spontaneous 
pachymeningitis hemorrhagica have a beginning m a forgotten injury 

Symptoms of chronic subduial hematoma as presented by Putnam^ 
fall into two classes first, those due to general increase m intracranial 
piessure, as headache, vertigo, vomiting, slow pulse and choked disk, 
second, those due to local disturbances as paralysis, sensory disturbances 
(rare), convulsions and aphasia In addition, there may be those of 
meningeal irritation, as stiff neck These signs may occur in almost 
any combination, and, besides being variable and fleeting, are likely 
to be atypical and incomplete In this senes a latent period, ot varying 
length, was the rule Headache followed by vertigo, vomiting, psychosis 
and coma is the common couise Choked disk was not found in the foui 
cases lecently observed, and was indefinite in case 5 It is often sui- 
pnsing that theie aie so few physical observations Terminal lobular 
pneumonia is common Increased reflexes, spasticity of various muscle 
gioups and distuibances of the third and fourth cranial nerves aie the 
chief neurologic observations The spinal fluid is usually normal m all 
respects, though it may be xanthochromic, or it may contain blood 
m those cases in which the arachnoid is injured The temperature 
vanes little from normal, though it is usually slightly subnormal toward 
the end The pulse is often a pressure pulse 

Diagnosis depends on a history of cranial tiauma, often slight, 
followed by a variable latent period It may be impossible to elicit 
histoiy of injury Following this is a period of headaches, continuous 
or intermittent, inci easing in seventy, then psychosis, coma and death 
If the diagnosis is made early and surgical treatment instituted, the 
piognosis IS faiily good ^ 

coxcLUsroxs 

1 Chronic subduial hematoma and pachymeningitis hemorrhagica 
interna aie the same, clinically and pathologically 

2 Both piobabty haye their origin in trauma, with some predisposing 
yascular lesion as a factor 

3 Trauma headache psj'^chosis and coma is the usual sequence with 
additional variable neuiologic signs 

4 This condition should be considered in patients piesenting tins 
series of symptoms and surgical treatment instituted if indicated 

5 The lining cells of the meninges are probably potential members 
of the reticulo-endothelial S3 stem 
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pressure decreased, a bradycardia developed which was later replaced 
by an arrhythmia These effects were eliminated either by division ot 
the vagi or by the administration of atropine They next prepared bile 
salt of bihverdm was found to be nontoxic As a 20 per cent increase 
the latter reproduced the results obtained with whole bile The calcium 
salt of bihveidin was found to be nontoxic As a 20 per cent increase 
m the calcium of the blood was observed during the experiments, it was 
concluded that calcium was protective against toxic bile pigment 

The conclusion attributing the toxicity of bile to the pigment is 
difficult to reconcile with certain known facts In early obstructive 
jaundice and in rapidly occuning hemolytic anemias there may be a great 
accumulation of pigment in the tissues and plasma without any of the 
symptoms of bile toxemia On the other hand, bile peiitonitis clinically 
and m expeiimental animals may be lethal before even the sclerae aie 
tinged with bile Were the toxicity of bile due to pigment alone and 
the lack of symptoms in jaundice due to the pigment being combined 
with calcium, then there should be a paiallehsm between the calcium 
of the blood, the van den Bergh leaction of the blood and the symp- 
tomatology This has not been obseived In obstructive jaundice theie 
is a large output of bile pigment in the uiine without a similai use of 
the calcium, however the output of calcium in the feces is inci eased ® 
This necessitates the conclusion that theie is consideiable toxic uncom- 
bmed pigment constantly in the ciiculation or that the kidneys have 
the power of splitting the calcium from the calcium pigment molecule 
Such a tunction of the kidney has not been demonstrated 

It would seem, theiefore, that in obstructive jaundice the bile in 
the blood stream may be detoxified b}' some organ, or there may be a 
depression of the function of the liver, and all the normal elements 
of bile may not be escaping into the circulation With this conception, 
in view of the work of Mann," Rich ® and others concerning the extra- 
hepatic formation of bile pigment, the degiee of deposition of pigment 
would not necessarily be an index of the toxemia This is nearer in 
accord with the clinical facts 

DETOXIFYING ACTIVITY OF THE LIVER 

Theie is a great deal of evidence showing that the liver is capable of 
destroving certain soluble toxic substances Buys ® incubated emulsions 

6 King J H Bigelow J E , and Pearce, L Experimental Obstructive 
Taunclice, T Exper Med 14 59, 1911 

7 Mann, F C Sheard C Bollman, T L , and Baldes, J The Site of the 
Formation of Bilirubin Am T Plnsiol 74 497 (Nov ) 1925 

8 Rich \ R On the Extrahepatic Formation of Bile Pigment, Bull Johns 
Ilopbins Hosp 36 233 ( \pril) 1925 

9 Bin “i, E Contribution a 1 etude de Taction destructive exercee par le foie 
cur certains alcaloides \nn Soc Ro% d sc med et nat de Bruxelles 4 73, lS9a 
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would be morfe or less uniformity from day to daj The material was diluted 
with an equal volume of physiologic sodium chloride and injected uithin three 
hours after its collection Each specimen of hile was used for two experiments 
in one the injection .was made into a systemic vein, while in the other a branch 
of the portal vein was used 

Dogs were used in all experiments, and an effort was made to obtain two 
animals of approximately the same weight to test a single specimen of bile The 
dogs were anesthetized by the open drop method, and later a cannula was placed 
in the trachea and connected with an ether bottle The peritoneal cavity was then 
opened and a needle connected with rubber tubing to a buret was inserted and 
tied either into a branch of the mesenteric vein or into the iliac vein, depending 
on the experiment This insured an equal amount of intra-abdominal manipula- 
tion m each type of experiment A cannula was placed in the carotid arterj and 
connected with a mercury manometer for a blood pressure tracing A tube W'as 
placed in the etherization system and connected with a tambour and writing lever 
for a tracing of the respiratory movements The femoral artery was then exposed 
for the taking of specimens of blood Bile diluted with an equal volume of 
physiologic sodium chloride was injected from the buret at a uniform rate of from 
2 5 to 3 cc per minute Blood pressure and respiration tracings were made after 
the injection of every 25 cc of diluted bile Specimens of blood were taken 
previous to the beginning of the injection, after each 50 cc injected, and finally 
at the end of the experiment Quantitative van den Bergh “ and calcium ’ deter- 
minations were made on the blood In some experiments the vagi were divided to 
determine the effect on the cardiac arrhythmia 

KESIjLTS 

Ten specimens of bile weie tested in animals in whom the vagi weie 
intact Figure 1 shows the characteristic gradual fall of blood piessuie 
which occurs when bile is injected into a systemic vein This fall m 
blood presstiie is later accompanied by a striking arrhythmia, and at 
times theie is an appaient cessation of cardiac activity Figure 2 
shows the characteristic blood pressuie curve when bile is injected into 
a branch of the poital vein The fall in blood pressure and arrhythiiiia 
aie identical with that seen in figure 1 In both curves the alterations 
in respiration are quite similar 

The results are summarized in table 1 The lethal dose when given 
into a S3’-steniic vein varied from 6 5 to 12 3 cc per pound of body weight, 
while wdien given into the portal vein the lethal dose varied from 6 4 
to 1 3 9 cc per pound The average lethal dose in the systemic vein was 
8 8 cc while in a branch of the portal vein it w^as 10 04 cc pei pound 
of bodv weight This is approximate!} 13 pei cent moie m the portal 
than in the svstemic cii dilation In all the experiments tabulated, with 

16 McXee J W Jaundice a Review of Recent Work, Quart J Med 
16 390 1923 

17 Clark E P and Colbp T B Tisdall Method for Determination of Blood 
Scrum Calcium with a Suggested Modification, J Biol Chem 63 461 (March) 
1^25 
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bile IS injected into the portal vein with the vagi divided This ciir\e 
IS similar to that seen in figures 1, 2 and 3 

COMMENT 

The fact that the lethal dose of bile given at a umtoim rate is 
13 per cent higher when injected into a branch of the portal vein than 
when given into a systemic vein does not necessarih indicate that the 
bile has been detoxified by the liver or that some toxic element has been 
removed It is generally believed that death in such experiments is due 
to direct action of bile on the mjocardium In those experiments in 
which the bile was injected into the iliac vein, it \vas earned dnecth to 



I'lg 4 — Effect of injection of bile into a branch of the portal \ein on the blood 
pressure and respiration The ^agl are divided 

the right side of the heart in great concentration and accordingly the 
action was more direct Bile injected into a branch of the portal vein ^^as 
first carried to the liver, where more even dilution occuired in the 
capillarj bed, and on its return to the right side of the heart through the 
hepatic ^e^n the concentration would not be so great This explanation 
beems more reasonable because of the relatively slight difference m the 
toxicitN ot bile injected b\ the tw'o routes 

The rise ol the serum calcium at the conclusion of the experiments 
was a uniform lesiilt The significance of this is not known The 
.oeiage calcium content of nine specimens of mixed bile was 9 9 mg 
per hundred cubic centimeters Vccordingh , the elcA ated blood calcium 
could not he attributed to the calcium content of the injected material 
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RELATION OF THE PYLORUS TO DURATION 
OF EXPERIMENTAL GASTRIC ULCER * 

WALTER HUGHSON, MD 

BALTIMORr 

Efforts to produce chronic gastric oi duodenal ulcers experimentallv 
have met with indifferent success so far as any direct bearing on ulcers 
in the human stomach is concerned Dogs, the experimental animals 
usually employed for this purpose, are notoriously immune to ulcera- 
tions of this nature, unless complex procedures are employed by which 
the normal physiology is so disturbed that conclusions cannot be drawn 
with any great accuracy In recent years chronic experimental ulcers 
have been produced, notably by Dragstedt and Vaughn,^ Hanrahan in 
an experimental study as yet unpublished, Mann - and his co-workers 
and Wolfer ® Any bearing that these reported experimental results may 
have on the subject would seem to be applicable more to the postoperative 
ulcer than to the primary one Wolfer’s experiments in which he pro- 
duced ulcerations by exposing gastric mucosa over long periods of time 
to the roentgen ray, though of interest, apparently do not have any 
bearing on the geneial problem of ulcers The production of experi- 
mental ulcer with streptococci, the selective theory of Rosenow,'* the 
use of isogastrotoxin and iso-enterotoxin in the pioduction of ulcers by 
Myagawa ^ et al and Nakashima’s ® interesting corroboration of the 
“spasmogenic theoiy’’ need not be considered at this time 

In the course of experiments instituted to throw possible light on the 
etiolog)’’ of primary ulcerations of the stomach and duodenum, inci- 
dental facts developed which seemed worthy of reporting In 1916 

From the Surgical Hunterian Laboratory of the Johns Hopkins University 
Medical Department 

1 Dragstedt L R , and Vaughn A M Gastric Ulcer Studies, Arch Surg 
8 791 (Maj) 1924 

2 Mann, F C and Williamson, C S Experimental Production of Peptic 
L leer, Ann Surg 77 409, 1923 

3 Wolfer, J A. Chronic Ulcer of the Stomach, Its Experimental Production 
and Its Effect on Gastric Secretion and Motilit\, Ann Surg 84 89, 1926 

4 Rosenow E C Etiologr of Spontaneous Ulcer of Stomach in Domestic 
Animals J Infect Dis 32 384, 1923 

5 M\aga\\a A Murai H and Terada M Experimental Studr of Cells 
of Mucous Membrane oi Digestue Tract as Toxin or Irritant and Their Relation 
to Formation ot Peptic Llcer, lapan M World 3 136, 1923 

6 Xakashima, Y The Pathogenesis of Peptic Ulcer of the Stomach and 
Duodenum Experimental Contributions on ion Bergmann’s Spasmogenic 
Tilton Ztsclir r d ges txper Med 42 4 1925 
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a total increase in the emptying time, but lather delay in empt}ing during 
any phase of the digestive cycle, or emptying at the expense of more 
vigorous muscular effoit on the part of the stomach required to oier- 
come the spastic conti action of the pyloric sphinctei The common 
roentgen-ray picture of a hyperactively contracting stomach is evidence 
of this fact, foi penstaltic waves of the stomach itself cannot be 
iiici eased in f requeue} and amplitude without a coriespondmg hyper- 
activity of the pyloius Sphinctei musculature can manifest hyperac- 
tivity in only one way — that is, by spasm 

The expeiiments detailed m the protocols weie undei taken, theie- 
fore, to demonstrate wdiat i elation such pyloiospasm might have on the 
development of ulcers in experimental animals In previous experiments 
in which pylorospasm w^as pioduced, there had never been any indica- 
tion of the development of iilceis, so that it was obviously impracticable 
to expect these ulceis to develop spontaneously Also it seemed doubtful 
that an experimentally produced pyloiospasm would persist long enough 
to make any particulai differentiation possible It appealed feasible, 
therefore, to occlude the pyloric opening partially, by almost any method 
and to study its effect on an ulcer made experimentally, controlling the 
observation on animals whose pyloius was intact The familiai and 
easy method of injecting silvei nitrate into the submucosa was chosen 
for the production of the ulceis This proved not entiiely satisfactory, 
so that later a small section of gastiic mucosa was excised, about 1 cm in 
diameter, and the subiniicosa infiltrated with silver nitrate directly At 
fiist an opening ivas made on the anteiioi wall of the stomach about 8 to 
10 cm proximal to the pylorus, and the procedure I have desciibed was 
carried out at a point about 2 cm pi oximal to the pyloi us on the antei loi 
ivall These ulceis all healed so rapidly that definite conclusions could 
not be drawn! Latei the ulcer was made on the lesser curvature at a 
point about 2 cm pi oximal to the pyloius, and a striking difference w'as 
noted, as the iilcei developed a fair comparative degree of chromciti 
The method of partiall} occluding the pyloius consisted of a procedure 
wdiich might be termed a reveise Rammsteadt opeiation In othei 
w ords, an incision w'as made on the anterior wall of the pylorus parallel 
to the circular fibeis, the submucosa drawm out and a continuous silk 
stitch applied through a section of this laier for about 1 cm parallel to 
tlie long axis of the stomach and the incision through the muscle was 
closed m the opposite direction as in the Mikulicz operation Animals 
weie operated on in pairs the p\lorus being occluded in one and not in 
the otlier while each had an ulcer or defect m the mucous membrane 
pioduced on the lesser curvature These ulcers were either entneh 
remo!ed at subsequent operation or else the animals w'ere killed and 
the ulcers examined 

Contrarx to expectation, in the first group of animals <^he ulcers in 
those whose pxloriis had supposedh been decreased m size were found 
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almost completely healed when the sections were removed Up to this 
time no fluoioscopic control of the stomach had been made Folloumg 
this observation, animals subsequently opeiated on vere examined 
fluoioscopically on several occasions, following operation, and a rathei 
unexpected fact was demonstrated The emptiing time of the animals 
whose pyloric img had been divided and sutuied was much shoitei than 
those whose pylorus was intact, shortei m fact than the noimal of tliree 
and four-tenths hours Aftei some consideration the explanation 
appeared fanly obvious In those animals m which a partial occlusion ot 
the pyloius had been attempted the continuity of the sphinctei had been 
destroyed, and the suture of the submucosa had resulted actualh in 
splinting the opening i ather than occluding it 

Although the immediate effect may have been to delai empti ing this 
was promptly overcome, and the result amounted to a peimanent opening 
rather than one which went into phases of conti action and relaxation a 
condition analogous to the rapid emptying found in annulai tumoib oi 
the pyloiic end of the stomach before the obstruction stage Fuither- 
more, in those animals whose pyloius had been left intact, a definite 
delay m the total emptying time of the stomach was noted The explana- 
tion here was immediately cleai, as the pioduction of the expeiimental 
ulcer and the opening made m the anterioi wall of the stomach pioduccd 
peiitoneal nutation and consequent hj'peractivit} oi pilorospasm 
Wolfei made a similar observation m his animals with ioentgen-ia\ 
ulcers, but attiibutes the effect — wnongly I believe — to “nnohement of 
the local intimsic mechanism by the ulcer placed close to the pyloius 
On the basis of these observations, a seiies of sixteen animals was used, 
half of which had what must now^ be spoken of as p}loiic fixation and 
the othei half an intact pvlorus These animals in pans were killed at 
varying inteivals of time after fluoioscopic controls had been made to 
confiim fuithei the observations mentioned This confiimation wa*- 
obtained in eveiy instance The longest period of time elapsing between 
oiiginal opeiation and killing the animal was se\en weeks 1 he remain- 
ing animals weie killed at vaiymg peiiods the shoitest being tliiee 
wrecks Typical piotocols of such expeiiments follow 

Protocol 1 — Dec 2 192s Dog, brown, fcimlc Ancstlictic, Uher Operuion 
decreasing st7c of pylorus 

High right rectus incision Piloriis exposed Incision through inii'-cn! iitin 
parallel to sphincter, exposing snhniucosa Pine silk running cutiire througli 
submucosa for distance of aiiout s mm Tins incision closed in ojiposne dirietmii 
thus decreasing dumettr of piloriis Good condition Closure with silk 

Jan 26 1926 Animal rather thin 

2 30 p m 300 cc barium solution h\ stom ich tub. 

2 40 Fluoroscopic txaminalion Warts ictirt Init prlorus '•how- di’miti 
constriction lust proximal to prlorus is pouch about 1 cm iii diamtUr wlin.)i 
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IS distended as waves advance toward pylorus Small amount of barium in 
intestine 

4 25 Almost empty 

March 8, 1926 Operation, laparotomy Excision of small area of mucous 
membrane on anterior surface proximal to pylorus Injection of 1 cc 10 per cent 
silver nitrate solution 

April 1, 1926 Operation, laparotomy Stomach opened, but impossible to find 
even a scar indicating point at which mucous membrane was removed One area 
which seemed rather pale was removed for section 

In this experiment with an emptying time of two hours in an animal whose 
pylorus had been splinted, practically complete healing of the ulcer took place in 
the brief period of three weeks 

Protocol 2 — April 7, 1926 Dog, brown, male Anesthetic, ether 

High right rectus incision Anterior wall of stomach opened 6 cm from 
pylorus Area of mucous membrane 1 cm in diameter removed on lesser curva- 
ture Injection of 1 cc 10 per cent silver nitrate into submucosa Stomach and 
abdomen closed 

April 14, 1926 2 30 p m Fluoroscopic examination Three hundred centi- 

meters barium solution by stomach tube 

4 30 p m Still half full Marked delay in emptying Smaller crater can 
be seen on lesser curvature 

Stomach examined through high right rectus incision Ulcer 1 cm m diameter 
on lesser curvature Examined through opening on posterior wall of stomach 
Wound closed 

May 3, 1926 Animal dead of distemper Autopsy Marked ulceration on 
lesser curvature Some crater formation ivith slough Little evidence of healing 

This ulcer is shown in figure 5 With no splinting of the pylorus a 
delay in the emptying time was observed, and the expeiimental ulcer 
showed little indication of healing at the end of approximately four 
weeks 

The results were remarkably uniform in their general outcome 
Microscopic sections of the ulcers were examined m the majority of 
cases, but added nothing particular to the infoimation obtained from the 
gross appearance The ulceis cannot m any sense be compared to the 
chronic ulcer in the human stomach, but simply represent a defect in 
the mucous membrane with a slough developing m the submucosa, with 
some crater formation and a chronic inflammatory reaction m the imme- 
diate surrounding tissues Healing takes place b} a separation of the 
slough in the submucosa, cicatrization of the defect thus made and 
covering over of the area with mucous membrane 

Figpire 1 represents an ulcer approximately 1 month old m an animal 
w’hose prlorus had been splinted and w'hich had a normal emptying 
time It can be seen that this ulcer is practicalh healed, although there 
IS marked scarring and thickening of the rvall of the stomach evident in 
the lateral i lew Figure 2 represents one of the earlier experiments m 
which the ulceration was made on the anterior w'all of the stomach 




Fig 1 — Ulcer produced by injection of silver nitrate through the wall of the 
stomach, duration, one month P 3 dorus splinted Upper view shows scarring in 
the mucous membrane, low'er view' thickening of tlie submucosa 



Fig 2 — Ulcer on anterior wall of the stomach next to the suture line Llctr 
practically healed in three weeks Pjlorus splinted 



Fie 3 — Ulcer on tin. Ic^'-er cur\atur<. in anim i! with iniac. ji t.i'rv 
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This ulcer had piactically healed in three weeks The pyloiiis was also 
fixed in this animal Figure 3 is the ulcei lesulting from the experi- 
mental procedure earned out on the lesser cuivature in an animal uliose 
pylorus had remained intact Three weeks had elapsed between the 
operation and killing the dog It will be noted that the defect in the 
mucous membrane is here of considerable size, although the slough in 
the submucosa is not so appaient The contiol in this experiment died 
of distemper one week following the original operation Figuies 4 and 5 
represent experiment and contiol, figure 4 showing the appearance of 
the ulcei in an animal whose pylorus had been fixed The defect in the 
mucous membrane is still evident, but the slough in the submucosa has 
healed over almost entnely The i elation of the ulcei in figure 5 to the 
pyloric sphincter is evident, the duodenal mucous membrane showing 
clearly to the left of the picture Here a laige slough, about 1 cm in 
diameter, is still apparent, this tissue being necrotic and showing marked 
inflammatory reaction Theie has been no attempt on the part of the 
mucous membrane to cover the defect Figuie 6 shows the experiment 
and control again The contiol observation is shown at the top with 
the ulceration practically healed and the mucous membiane markedh 
puckered The effect of splinting the pylorus is seen at the left In the 
lower figure the ulcer is still active, m the middle there is a definite 
slough, and the mucous membrane has made but little pi ogress in the 
piocess of covering the defect These animals both remained alive and 
well for seven weeks following the oiiginal opeiation 

COMMENT 

From the data obtained m these experiments and the description ot 
the drawings, ceitain facts seem fairly evident Experimentally pro- 
duced defects m the gastric mucous membrane with an injection of 10 
pel cent silver nitrate into the undei lying submucosa lequire a longer 
time to heal, if the pylorus is intact, than those pioduced in a stomach 
with a splinted pylorus In the foregoing discussion these defects 
hai e been ref ei red to as ulcei ations The propi lety of such an appellation 
IS of course, dubious, but doubtless it is as neaily coirect as the term 
used in connection with the intravenous injection of stieptococci or in 
Diagstedt and Vaughns experiments in which mucous membrane was 
excised and silk stitches w'ere left hanging fiom the submucosa Too free 
mterpietation of experimental results in teims of human pathology is 
a pitfall wdiich should be carefulh avoided The veiy difficulty expeii- 
enced b) all investigators in piodiicing experimental ulcei s in dogs is 
CMclencc enough of this dangei 

The reflex mechanism of the pi lone sphincter in dogs does, how- 
e\er behaxe in a manner sunilai to that seen daih in clinical medicine 
and siirgeri Vs has been staged hvperactive muscular contraction of 




Fig 4 — Ulcer in animal with fixed P3dorus Slough had separated, and defect 
had almost healed in submucosa , one month s duration 



Fig 5 — Companion to figure 4 Animal with intact pjlorus Extensnc slough 
111 siibmucosa, one month’s duration Pyloric ring and duodenal mucous mem- 
brane seen to left of illustration 



Fig 6 — Experiment uul eonlrol ‘;t\tii ntekv diiratiun LpixriKu m i 
men from animal with fixed peloru'- Tine can be -eeii to the kit oi t' e pen’''! 
L leer on leaser enreatnre praetit ilK he ikd Lower Mew oi tie ’ it ‘et jo! 
with ulcer <:till present Lriter-hke deieet m vubnu’Cei'- ; 
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the stomach is undoubtedly responsible for a large number of the symp- 
toms of all abdominal diseases This hyperactivity must manifest itself 
by pyloric contraction, and a delay in emptying of the stomach, either 
total or relative, lesults The establishment of proper drainage of the 
stomach in the presence of ulceration, -whether benign or malignant, 
results always, no matter what the method employed, in a prompt sub- 
sidence of the organic reaction and in many instances in actual cure of 
the ulceration This being true, it is entirely leasonable to suppose that 
the opposite condition, delayed emptying or pool drainage, should be 
largely responsible at least for the growth of the ulcer Refeience to its 
part in the actual etiology is purposely avoided at this time The experi- 
mental observations outlined herewith amply confiim this opinion, for 
evidence has been brought forward to show that experimental ulcers 
with an intact pylorus cause delay m emptying When the emptying is 
hastened, and this was not as the expense of greatei muscular effort but 
simply by splinting the pyloric sphincter, the ulcers healed in a minimum 
length of time Chemical studies have not been made, for if there were 
changes in the gastric juice, this also would be caused by the delayed 
emptying The extremely high acid values found in complete pyloric 
obstruction is the most striking example of this paiticular cause and 
effect 

It IS believed, therefore, that the relationship between duiation and 
possibly severity of ulceration of the stomach and the emptying of the 
stomach has been demonstrated experimentally Furthermore, pre- 
sumptive evidence is advanced to indicate that this factor of emptying 
plays an extremely important role m the whole life history of the ulcer 
Though possibly nothing in the way of actually new mfoimation is 
brought forth by this demonstration, nevertheless one of the many 
vaguely appieciated clinical concepts has been given adequate experi- 
mental support 

CONCLUSIONS 

1 Experimentally produced ulcers on the lesser curvature of the 
dog’s stomach result in a delayed emptying of the stomach in the presence 
of an intact pylorus 

2 Splinting of the pylorus in these experimental animals obviates 
this delayed emptying 

3 In the animals in which delav is demonstrated, ulcerations remain 
active at least twice as long as in the group m which the emptying is 
more rapid 

4 This delay is due to reflex contraction of the pyloric sphincter 



COALITION OF THE CALCANEUS AND 
THE NAVICULAR 

CARL E BADGLEY, MD 
Assistant Professor of Surger\, Un!\ersitj of Michigan 

ANN ARBOR, MICH 

Rigid flatfoot IS generally considered to be the lesult of piolonged 
eversion and abduction, unrelieved by treatment A failuie of piopcr 
balance of the foot because of congenital or acquired weakness is 
considered the primary fault The mechanism of the de\elopment of 
the alteration in relationship to the taisal bones is dependent on the 
faulty position of the foot, which throws excessive and prolonged stiam 
on ligamentous structures The ligaments are not physiologicalh 
capable of resisting prolonged strain, and give way, allowing the taisal 
bones to rotate into the typical deformit}'- of flatfoot The alteied 
position of the tarsal bones and their articulations tends to produce a 
rigid foot 

Although the rigid foot is less mobile than the noimal one, it is 
frequently asymptomatic In some cases, how^ever, the foot remains 
painful, and the rigidity is greatly exaggerated by muscle spasm chiefli 
of the peioneal group This condition produces more oi less sesere 
disability, which can frequently be relieved b} appropriate treatment 
by standard methods 

At the University Hospital theie ha^e been a few’ obstinate cases 
in wdiich cuie has not resulted The treatment w'as based on the 
accepted doctiine that the mechanism of the development of the iigid 
flatfoot wuth peroneal spasm w'as dependent on a primar} defect in the 
soft tissue ivith a secondary alteiation in the skeleton of the foot Tins 
assumption proved fallacious, for there is another mechanism foi the 
development of the rigid flatfoot, wdneh is not gencralh considered V 
review of the resistant cases, m wdneh the patient did not improie under 
the standaid therap}, demonstrated a malfoimation or dcformiti of the 
calcaneus or navicular, wdnch in this gioup undoubtedh is the pnimr\ 
cause for the development of a rigid foot In these cases, the riijid foot 
W’as not produced bv a pnmar\ failuie of tlie soft tissue with a sccondarx 
change m bone, but rather be a primar\ alnlorInallt^ in the qrowth of 
the bone w’lth secondar\ change in the soft tissue 

My first conception of tlie possibilit\ that rigid flatloot rc Milts from 
a congenital abnormal formation of the bone was olinined from an 
article b\ Slomann,* of Copenhagen Sloinann was apparcnili the fir>t 
to recognize the condition clinicalh He reiwrted in e ta'-t- in m irtali 
entitled “On Coahtio Cilcaneo-Na\icul irn whicli ajqieircd in 1921 


1 Slommn On Coilitio C akniito-N i\ RiilTn- I On! (‘j> 3 sv , jfjjj 
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In his article, he gives Holl, of Vienna, credit for first obseiving 
the coalition in tn o cases examined in the anatomic laboratory 

The knowledge of the etiology of the bony fusion between the 
calcaneus and navicular is derived from a study by W Pfitzner, of 
Strassburg Pfitzner believed the coalition must arise from abnoiinal 



Fig 1 (case 2) — Coalition of the calcaneus and navicular complete An 
excellent illustration of complete fusion with a bony bridge 



Fig 2 (case 2) — The normal foot of the same patient, showing no roentgen- 
ologic cMdcnce of a calcaneus secundarius 

detelopment of the tarsalia He studied skeletons of 840 feet, and 
found the development of a tarsal bone, the calcaneus secundarius, in 
nine, or 1 per cent of the cases Slomann quotes Pfitzner freely m 
describing the detclopment of the calcaneus secundarius into the ^arlous 
stages of coalition 
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At that point of the tarsus skeleton where the processus anterior calcaneu« 
the cuboideum, the navicular and the caput tali meet, without, howe\cr all 
coming into direct touch, is to be found, with careful dissection in a certain 
number of cases, a little bone of irregular shape, the so-called calcaneus stcun- 
danus This tarsale appears s} mmetricallj m that when present it alwaw 
appears m both feet Its size and independence maj differ greath in the two 
feet In the more developed tarsale four surfaces facing the tour bones men- 
tioned can be made out The surfaces facing the talus and cuboideum arc 



Fig 3 (case 4) — The fusion of the calcaneus sectindanus to the calcaneuN 
in the right foot is shown here The de\tlopment is not large, but it produced 
definite symptoms The bilateral appearance of the tarsale is shown in this 
case and also the tendency toward an asimmetrical de\elopinent 



Fig 4 (case 6) — Fusion of the calcaneus secund irius to the naiiculir with 
almost complete coalition of the calcaneus to the naMeniar The eonlition i-- 
probabh complete, with the elcar area between the two processes a earlilaenious 
band 

articular suifaces while those facing the processus mti nor ciUanei im! I'u 
iiaMCular arc attached to these bones In a fibrous ti-sue li tiie ealiar-i 
secundarius is strongh deieloped, it in this wn lornis a bridgi between 'u 
calcaneus and na\ieular, and if now it follows ilie leiukiice oi the i 'eo n' u 
tarsalia to fuse to the nemhliormg bones it ina\ show it-ili either i- i' i. 
usual, as a protuberance on tiie calt aliens (fm or is a protuber 'iiee < i 
na\ icular (fig 4), or finalle i] it ottiiilt^ itftlj cloiiI\ m / e'/ i e e r 
ciilcaUiO iiaxuulani (figs s {> 7 and St 
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‘Tfitzner has described 15 cases himself of such coalition, and has 
collected 38 from the literature ” Holl and Slomann emphasized the 
presence of the abnormality associated with fiatfoot Pfitzner denies 
the necessary association of the coalition with flatfoot In the group 
of cases m the University Hospital rigid flatfoot with peroneal spasm 




Figure 6 

Figs 5 and 6 (case 1) — Fusion of the calcaneus sccundanus to the anterior 
medial end of the calcaneus with practicaJh complete coalition to the navicular 
The clear space is not an articulation, but cartilaginous tissue 

was constantK present Slomann believes “the defoimity to be due 
to the manner m which the anterior component of the bod} weight, acting 
downward and forward through the corpus tali, is transmitted through 
the caput tali to the navicular and then stopped up by the coalition, is 
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transferred directly to the foremost and inneimost point of the calcaneus 
(instead of, as in noimal conditions, being transmitted from the 
navicular foiward through the cuneiforme I to the metatarsale I), 
which rotates the calcaneus inward and la}s its foremost part down 
flat against the ground ” It is also quite possible that either the com- 
plete osseous union, or the union of the calcaneus secundarius to the 
navicular or calcaneus may alter the relation of the tarsus during the 
growth of the skeleton of the foot The latter theor\ is supported ‘-ome- 



Fig 7 (case 5) — Roentgenogram made from tlie oblique position shoiss the 
solid bony bridge connecting the calcaneus and navicular, a true coalition 



Fig 8 (case 5) — Roentgenogram made in tin, aiiu.nor-jio'^tcnor jiD'^itnm 
shows the definite coalition ot the calcaneus and n i\ienl ir 

W'hat bv the maiked unilormitx of appearance of semptoius at the age 
of pubeit\ 

Dtiiing the past jear I ha\c eeen h\c eases which showed earious 
stages 111 the fusion of tlie calcaneus secundarius Iroin llie sj loc 
fusion to the anterior inedi il end of the ealeanens, to the fonn iiK'" 
of a complete boin bndqe between the eale.uieus and n nieiil ir In di ot 
these cases there w.is a seecre disabilite of the aflected toot with ] m ' 
and discomfort when n w is used 1 he n<,ndit\ oi the loot v i- n 




80 


ARCHIVES OF SURGERY 


propoition to the amount of fusion, but in all cases lateral mobility was 
definitely limited Motion of the ankle joint proper was unaffected in 
all cases Peioneal spasm was present m all cases 

In only one case did the patient lespond favorably to the standaid 
methods of treatment used foi pronated rigid foot with peroneal spasm 
It IS not known whether this patient obtained complete relief, as he 



Fig 9 (case 5) — Postoperative roentgenogram made from oblique position 
showing resection of bony bridge The markedly increased separation of the 
cuboid from the navicular is now obvious, as is also the relation of the external 
cuneiform to the bony bridge 



Fig 10 (case 5) — Postoperatue roentgenogram from anterior-posterior 
position demonstrates rcmo^al of bonj bridge and illustrates its relation to the 
tarsal bones 

letiirned to the clinic but once aftei the treatment was instituted Ihe 
other four patients showed no improaement In two cases lengthening 
of the peroneal tendons m addition to lepeated manipulations to correct 
the detormita followed In letention in buahed plaster casts, and In 
the usual postoperatue massage exercises and other forms of plnsio- 
therapa failed to gne relief Two patients wdio showed a definite 
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bony budge between the calcaneus and the nauculai were treated b\ 
opeiation planned to eradicate the piiinan defoimit} of the hone It 
IS too eaily in either of these cases to state the lesult of this toiin ot 
theiapy, but present evidence points towaid satisfactou results in hotli 
The procedures employed with the lesults aie discussed in the abstract 
of the case (figs 9, 10 and 11) 

I ha\e an additional case of paitial coalition of the calcaneus and 
the naviculai, wdiich w'as seen in the clinic some }ears ago \ lanttrn 



Fig 11 (case 2) — Foot of patient in case 2 following resection of boii\ briclei 
and arthrodesis of the subastragaloid and astrngaloscaphoid joints 



Fig 12 (case S) — Kotiilgcnograin made irom tin lateral poMtioii gi\i' littk 
idea of the eoalition The malformation of the anteriomedial end oi tbi <.al- 
c.mciis IS obMoiis Note the bom o\ergrowih on the lalio ''ten eoniniunb ri 
this condition 

slide of the loentgenogiam was ])rcscr\td h\ \ an Zwaltnlier^ i'- in 
inteiesting and laie ease 1 do not ha\c the histor\ oi tlu jiitient hiu 
the lantern slide show's the t\pieal dcfonnitt 

The ahnoinial de\elop!ntnt of hone catued In the t ir- il eik'tur'. 
secundaiius is suflieienth fretjuent to warrant more general reei'^ni's"’ 
Me own failure to rccogni7e the defonnitx in e])ite oi a ireh '< ^ n 
since 1920 I helieae to he elue to nn]iro])er jirojeeiion m i! i rou "" ' 
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I do not belie\e that the usual pioceduies oiupkncd toi neul llu- 
foot of tlie prinian soft tissue txjje uill be of benoht in ihe inuonn 
of these cases 

I do not insist on m\ own operatne methodb in the treatment o: 
these patients since im experience and niateiial aie too meau(.i and I 
have seen no reference to operation pie\iout>l\ in this t\pe oi c 
I feel, howeier. that operation in the conditions that legist ton>-enati\c 
treatment is indicated I belieie that m the complete tnsion t\pi ii n 
possible that a mobile foot, functionalh satisfacton can be obiamui 
b 3 ’’ resection of the coalition (fig 13), if the opeiation is niuleitakdi 
earl}’- after the onset of sjmptoms If consideiable dela\ has ociumd. 
It is probable that traumatic changes in the subastiag.iloid and cak uuo- 
navicular joints have developed wdiich wall icquiic aithiodesis ol the 
affected foot for relief of the symptoms 

CONCLUSIONS 

1 Coalition of the calcaneus and the naviciilai, jiaitial oi comidctc, 
is a possible cause of rigid flatfoot, wdiich should be diftcicntiated fioin 
the usual type 

2 The usual routine roentgenogiam does not stifficienlh demon- 
strate the deformity The direction of the lay should be oblique to 
the foot The abnormal formation of the bone is then clcarh shown 

3 There is frequently bony ovei growth on the capnt l.ili assoc lafcd 
with coalition that may lead to an crioneons diagnosis of ai tin ids is ilu 
cause of the disability 

4 The appearance of sjmptoms at the .igc of jnibci t\ is a striking 
factor m the clinically lepoited cases 

5 The failure of the customar} foims of tic.itmcnt foi iigid 11. moot 
with peroneal spasm in this tyjie of case suggests the. need ol nioic 
radical therapy Lengthening of the pcioncil gionp h.is ])io\c(l to hi oi 
no value in my cases Resection of the born bricigc ni.i\ gi\c i mobile 
functional foot Aithiodesis of the sub isti ignloicl i ik mcoii n it nl n 
and calcaneocuboid joints may be ncccssan in fnrthci ul\,iiu<d i ^ 

HLPORT oi ( \si s 

Casf 1 — R V, a bo\, aRcd Ik entered tlie Imsjnt cl m Stpiimlnr ]'iJi \ "n 
pain and dcformite of tiic nuhl loot The pon li id not bon in cried md 
present onh alter proloiiRed n^.e The <Ieiorinit\ w is nnilid end i ' 
reason tlic parents lirouRlit llie cliild to the rlinir 

n\amination showed tint the riRht Iir wa*- thru fonrih*- o. ii. it i . ( ! >• < ' 

short there was three-fourths OI in inch itp'pln oi tin ruh'thi i< i 

inch (127 cm) atropln oi tiu cah Jlnre was dw. i .pl/i r- • 
itiR marked pronation witli dt finite {c r<>iu il pi ii 

Tliomas hccl^ an anterior i nLi to th< ‘oh .i o .i , ’ 

were prescribed 
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This patient showed a definite coalition of the calcaneonaiicular joint and 
operation was discussed with the father, if the conservative form of therapv 
proved unsuccessful 

The patient returned to the clinic on November 5, and showed some improve- 
ment He has not been seen since 

Case 2— E O , age 13, entered the hospital on Jilarch 30, 1925, with a stiff, 
painful ankle and foot The onset was gradual, the summer before, with no 
previous history of injury There was pain if the foot was overworked, 
marked limitation to lateral motion and pain on walking on rough ground, 
but no limp or pain after walking a short time 

Examination showed a marked limitation of the subastragaloid joint, limited 
mediotarsal joint, free motion of the ankle joint, marked pronation vvith valgus 
deformity and peroneal spasm 

An attempt at conservatn^e therapy was employed, with no relief 
On Aug 27, 1926, an operation was performed through an anteriolateral 
incision A well defined bridge projected from the anteromedial portion of 
the neck of the os calcis and had fused as one piece with the under surface of 
the scaphoid The anterior and posterior facets of the astragalus were sur- 
rounded by and included in a wall of firm fibrous tissue There was a medial 
rotation of the os calcis on its long axis The bony bridge was resected Osteo- 
chondral exsection of the articular surface of the astragalus and scaphoid and 
the astragalocalcaneal joints was performed The patient’s foot was placed in 
a plaster cast in a corrected position, and the wound healed primanlj 

The patient returned to the clinic on Dec 10. 1926 Two months after the 
operation there was a recurrence of the pronation defonnitv of the foot and 
a marked peroneal spasm Manipulation under anesthesia corrected the 
deformity The foot now shows good position with slight valgus The arthro- 
desis is apparently solid The patient was fitted with an inside upright, an 
outside T-strap and a night mold, and was told to return in three months 

This patient had a marked bony coalition of the calcaneus and navicular with 
a development of a periarthritis about the subastragaloid articulations It was 
deemed necessary to perform the arthrodesis because of changes in the joint 
Case 3 — E S a Finnish girl, aged 17, entered the hospital on Julj 14, 1925, 
complaining of pain in the right foot, with difficulty in walking The onset 
had occurred five years before, following a twisting of her ankle She had had 
mild symptoms since this injury, which had increased receiitlj There was 
dull pain, onlv occasionally sharp, worse in the morning and in hot weather 
(fig 14) 

Clinical examination showed a spastic, rigid flatfoot m marked pronation, 
active and passive attempts at inversion were impossible There were tender- 
ness over the scaphoid and marked peroneal spasm The condition was con- 
sidered a rigid flatfoot with peroneal spasm secondary to arthritic changes in 
the tarsal bones 

On Sept 8, 1925, the patient had an operation to lengthen the peroneal 
tendons, followed by wrenching of the foot under ethvlene anesthesia, and the 
application of a plaster cast to maintain varus cavus correction The cast was 
bivalv'ed Baking and exercises were instituted after healing of the operative 
wound A correction of the deformitv was not obtained bv this procedure, so 
on October 14 another manipulation was attempted The patient was apparentij 
somewhat relieved bv this treatment, and was discharged wearing Thomas heels 
and stiff shank shoes, to continue her exercises 
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She returned on Aug 13, 1926, with a recurrence oi the delornuU ami 
symptoms Manipulation under anesthesia was again pcrformtd \edihli 
breaking up of adhesions and apparentlx a good correction ot the deiormit\ 
w'as obtained 

The patient has not been seen in the clinic since this manipuhtion 
The roentgenograms of this patients foot show a \er\ definite calnm ^ 
secundanus wuth a fusion to the anterior medial end of tlic calcaneus I heluve 
a subastragaloid arthrodesis wall be nccessare in this case 



Fig 14 (case 3) — Partial coalition Fusion of the calcaneus secundanus 
to the anterior medial end of the calcaneus The long projection and nialionn i 
tion of this portion of the calcaneus is clear!} shown The spur lorniation on 
the caput tali is frequenth seen m these eases Tliere is no contact with tin 
naaiculai 



Fig la (ease 4) — 1 he process jii tins ease js niiieli iiiori dmloji. t] < m 

flalfoot more marked Xote the teiideiicv lor spur lorni ition on i! i t ij' ' ' h 

and the na\ icnlar 

Cast 4 — R M a eirl aced I'' entered the h<op ul oi Osi J'' l''i' t 
plaining ot painful leet 1 he patient was \\i]] ekatlopu! iml ■ ’> i ' ’ > 

with a {iefinite limp ‘'he said that 'he had alwai' 1’ id r> ! 't s " , , - . * 

and w IS unable to walk ana di'tanee without ,».ui ''' "<!■ i - \ 

ol tune aaas painiul 
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Examination showed a marked pes planus deformity with definite peroneal 
spasm ^ 

The peroneal tendons were lengthened in both feet in September, 1925 
Plaster casts were bivalved so that physiotherapeutic measures could be 
employed Casts were removed on November 29, and Thomas heels and exer- 
cises were prescribed 

The patient returned on May 17, 1926, with some relief from pain, but still 
having symptoms On June 11, 1926, both feet were manipulated under anes- 
thesia with an unsatisfactory correction, and on July 17, 1926, a second manip- 
ulation was performed 

This patient has a definite fusion of the calcaneus secundarius to the anterior 
medial surface of the calcaneus An arthrodesis of the subastragaloid joint 
will doubtless be necessary before she obtains relief from symptoms (fig 15) 



Fig 16 (case 5) — Photograph made before operation The pronation of 
the feet, more marked in the left, is obvious 

Case 5 — McK , an American girl, age 13, entered the hospital on Aug 12, 
1925, with pain and swelling of the right knee (figs 16 and 17) She gave a 
history of pain in the left ankle a year before This gradually disappeared, and 
the right knee later became involved There was a definite synovitis of the 
knee with increased fluid and slightly thickened synovial tissue, but with little 
loss of motion 

Ti\o months after entering the hospital the patient complained of pain in 
the left ankle and difficulty in walking The left foot was held in marked pro- 
nation Active and passive supination was impossible because of marked rigidit> 
and peroneal spasm There was a definite atrophj of the calf muscles 

On Nov 12, 1926, an attempt was made to correct the deformiti b\ manipula- 
tion under anesthesia Iinersion could not be obtained, but a cast was applied 
and bnahed so that pin siotherap% could be instituted 
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Fig 17 (case 5 ) — Postoperative photograph of left foot, demonstrates 
increased varus and correction of proiiation 



Fig 18 (case 5) —Postoperative photograph demonstrates approach employed 
and the absence of peroneal spasm Active inversion is possible 
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Two months later there was no evidence of any improvement in the condi- 
tion, and a roentgenogram demonstrated evidence of the bony bridge between the 
anterior processes of the calcaneus and the navicular 

An operation was performed on Jan 17, 1927 An anteriolateral incision vas 
used, exposing a bony bridge attached to the anteromedial surface of the os 
calcis into the lateral inferior portion of the navicular There was a curious 
cauliflower-hke bony overgrowth at the border of the cartilage on the dorso- 
lateral surface of the head of the talus The external cuneiform and the cuboid 
articulated with the bony bridge The interval between the anterior end of 
the calcaneus and the navicular was greatly increased The subastragaloid 
joint w'as normal m appearance The bony bridge was removed from the naric- 
uiar and the calcaneus Following its removal, the foot was perfectly mobile, 
and complete inversion could be obtained In view of tlie normal appearance of 
the articulations no attempt was made to perform arthrodesis on the sub- 
astragaloid joint The wound was closed in layers, and a plaster cast w'as 
applied with the foot in marked inversion and supination 

The patient had an uneventful convalescence The wound healed bv primary 
union The patient could hold the foot in inversion actively ten days follow- 
ing the operation, and could stand w'lth the foot well corrected The patient 
was discharged w'lth a bivalved plaster to wear at night, and with an outside 
upright and inside T-strap attached to a shoe that had a Thomas heel and 
a w^edge on the inner sole 

This patient had a definite bony bridge between the calcaneus and navicular, 
which was the cause of the rigidity of the foot It is too early to tell whether the 
correction of the deformity will be permanent, but I anticipate success 

Case 6— R was seen in the University Hospital some years ago, and I can 
find no record of the history I have only a lantern slide which was saved by 
Van Zwalenberg as demonstrating a rare and interesting condition 
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lOKONTO 

In foiinci p.ipeis I have letiewecl evidence as to the inannei of the 
tianspoit ol calcniin salts in the blood stieain and then deposition in 
hone and in calcified aicas "J he deposition of calcium m bone 
IS in an e\ticmel\ fine foiin and in such a niannei that fioin 
.ipjicaiances alone it ini^ht he inteipieted accoiding to the bias of the 
ohsenei eithei as a secietoi}'- phenomenon of the osteoblasts and bone 
cells 01 as a piecipitation phenomenon Con elated with phvsiologic 
CMdence, howevei the balance of pioof is m favoi of the secietoiy view 
The object of this investigation, was to learn whethei such was also 
the case in aieas of calcification In this papei I shall review the 
mfoimation I have obtained b\ the examination and study of various 
calcified aieas, and shall discuss the conclusions to be made fiom the 
facts piesented 

MATERIAL 

All of the mateiial used for this investigation was human and con- 
sisted of sections of aiteiies vaiymg in size fiom that of areas of the 
wall of the aorta to that of vessels such as the ladial and ulnar arteiies 
Calcified aieas of choioid plexuses of the biam, also paits of the pineal 
gland and the thjnoid gland weie investigated 

TECHNIC 

In all cases the purpose was to examine undisturbed calcium deposits, and 
so the specimens weie onh rarel> decalcified, and then onlv for examination 
in conjunction witli similar ones in which the calcificed areas were left intact 
It IS possible to cut areas of calcification if they are not too heavy, and sections 
from 10 to 20 microns thick were obtained Of course, the sections tend to 
break up and are not perfect, but even the fracturing of the calcified areas 
gives valuable information at times It is well to reserve an old microtome 
knife for this work alone, as the edge is necessarily spoiled 

The great majority of specimens were preserved in solutions of formalde- 
hyde or of formaldehyde-saline Hematoxylin, eosin and also Mallory’s triple 
stain were usually employed Methylene blue, Schmorl’s stain and others were 
used occasionallv By fixing precipitates of calcium carbonate and calcium 
phosphate to cover-glasses and subjecting them to all of the processes of 
embedding and staining, I have previously shown that no alteration was 
occasioned in these precipitates , so it may be assumed that any masses of 
calcium deposits seen in any sections are in the same form after the preparation 
of the sections as they were previous to the manipulations 
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n every case, sections of a specimen were mounted clear and unstained m 
addition to those stained m various ways By this means it was possible to 

hit'fielT ® examination of many specimens in addition to the usual 

light-held examination 


EXAMINATION OF CALCIFIED AREAS 

Calcification may be divided roughly into two kinds, physiologic 
and pathologic Physiologic calcification is the normal process which 
occurs in developing bones just previous to the beginning of ossification 
It occurs in a living, healthy tissue Pathologic calcification occurs in 
tissues which normally do not contain deposits of this kind, and it 
IS usually preceded by some injurious process in the tissues which 
leaves them dead or in a damaged condition It may also occur in old 
fibrous tissue The two processes will be studied separately, pathologic 
calcification being investigated here, and the results of the physiologic 
process being published in a future paper 


PATHOLOGIC CALCIFICATIONS 

Pineal Gland — Longitudinal sections, 10 microns thick, were made 
of a pineal gland It was thickly set in its distal portion with small hard 
masses which gave a gritty sensation when cut Microscopically exam- 
ined, these masses were very noticeable, as they were intensely stained 
with hematoxylin (fig 7), and it was found that sections had to be 
stained lightly in order to show any detail The deposits varied in size 
from minute spherical bodies, 1 micron in diameter up to single bodies 
from 8 to 10 microns m diameter Bodies of a larger size ranging 
up to 150 microns were seen, but these clearly indicated that they 
originated from a fusion of several smaller masses In unstained sec- 
tions (fig 3) the calcified areas appeared as glassy, crystalline masses 
On close examination many of the areas showed a shading in their 
interior which was much darker in the center, while some, which 
exhibited concentric rings, gave indications of being laid down m layers 

The appearance of the deposit was strikingly similar to that of 
spherules of calcium carbonate and phosphate precipitated m a colloidal 
medium, as shown by the dark center, concentric layers, clear glassy 
appearance, round spherical form and a tendency toward fusion into 
large masses 

In some places a definite fibrous wall seemed to surround the 
deposits completely, but in other cases the glandular tissue was m direct 
contact with the deposit No cellular structure was in any way visible 
in these calcified areas Specimens were decalcified, and when this Mas 
done onl> the colloidal matrix remained in which the calcium salts were 
deposited The matrix appeared homogeneous and reproduced accu- 
rately, like a mold, all of the features of the calcareous areas, the 
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PLATE 1 
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Explanation of Plate 1 

These six figures are from drawings by Miss M T Wishart, artist oi the 
Facult} of Medicine, University ot Toronto The drawings are from camera 
lucida tracings 

Fig 1 — Deposits of calcium in the form of sphentes in the choroid plexus 
of the descending horn of the lateral ventricle The specimen was unstained and 
the fine tissue of the plexus w as invisible with ordinary lighting , X 80 

Fig 2 — Same as figure 1, seen with dark-field illumination The tissue of 
the plexus is faintly indicated especially in the lower part of the figure, X80 

Fig 3 — Unstained specimens of pineal gland, glandular tissue invisible, 
calcium sphentes showm with indications of their formation by fusion of 
smaller bodies , X 80 

Fig 4 — Section of W'all of brachial arterv unstained, show'ing commencing 
calcification just internal to muscular laier, calcium in masses of granules and 
irregular fused lumps In this figure and in figures 5 and 6, L indicates lumen 
of artery M, muscular la^ er , C deposits of calcium , X 160 

Fig 5 — Section of w’all of femoral arterv unstained, show’ing calcification 
just internal to muscular lajer X 120 

Fig 6 — Same as figure 5 with da’-k-field illumination, X 80 
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inclicationb of coiKcntiio laycis and the lines of fusion of contiiruous 
deposits to foiin laiijei in.isses being cleaily visible 

Daik-ficld illumination of unstained sections showed that the calcified 
aieas weie cleai and glass} and civstalline in appeaiance, while the 
suiiounding tissues had onh a fiaction of the biightness shown by the 
deposit Examination with a polan/ei showed that some of the deposit 
was doubly lefiattmg and theiefoie definitely ciystallme in natuie 
It inaA be taken as pioved tliat the masses in this pineal gland weie 
a deposit of calcium because of the following facts (1) the deposit had 
an intense affinity foi hematoxylin, (2) the appeaiance of the deposit 
lesembled that of calcium salts piecipitated in a colloidal medium, 
(3) decalcification occuiied undei appiopiiate tieatment leaving the 
01 game matiix in which the deposit occuiied as an excellent leplica, 
which, how'evei, show'ed dilTeient staining leactions, (4) the masses 
w'eie of all swes, and the laige ones show^ed many evidences of fusion 
and fiactuie in layers and along lines indicating these fusions, (5) some 
of the deposits show^ed the behavioi of a ciystal to polaiized light 

The composition of the mass was demonstiated by microchemical 
means B}'’ the addition of stiong acids, such as hydrochloiic, effei- 
vescence w^as seen on the unstained sections, showing the presence of 
caibonates A dense amount of phosphate was demonstrable by the 
silvei nitiate reaction By means of the piussian blue reaction, iron 
W'as pioved to be piesent in the crystals, but not in such quantity as to 
be the main pait of the mass Eaves and others have shown iron to be 
commonlv present in calcified areas in the central nervous system, and it 
IS certainly present m this case m a fair amount 

That the process of deposition was by simple piecipitation is evi- 
denced also by the facts alieady enumerated, which are identical with 
the observations in experimental precipitation in colloidal mediums 
This IS further proved by the absence of any cellular content in the 
deposits, such as would be capable of laying down calcium by its secretory 
activities In some areas, the pineal cells appeared to be in direct contact 
with the calcified areas, but it is inconceivable that they could have 
had any powei m forming the area 

Similar deposits of calcium are described by Eaves, who shows illus- 
trations foi masses found within the brain which are much like mine 

Choi Old Plexuses — Sections of choroid plexus were examined from 
the roof of the third ventiicle of the human brain, and also fiom the 
body and descending hoin of the lateral ventiicle These plexuses con- 
tained numerous fine nodules which appeared calcareous, and on section 
weie proved to be so The aieas of deposit stained intensely with 
hematoxylin, many showed concentric layers, examples of fusion w^ere 
common, and gi eat variation in size occurred, but there ivere no masses 
of such size as those seen in the pineal gland 
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Mallory’s stain colored the calcified areas blue, and after decalc.fi- 
cation, the organic matrix of many of these areas appeared orange 
yellow Dark-field illumination of unstained sections (fig 2) showed 
the deposits as bright, shining, crystalline areas standing out sharply 
When these areas were tested with polarized light they were found 
to be doubly refracting 

The calcium in the choroid plexus in the descending horn of the 
lateral ventricle appeared as irregular shaped masses (fig 10) of 
closely packed granules, the edges of the masses being wavy and 
irregular in contour and showing distinctly the granular character Many 
fine granules were found scattered about where some of these masses 
had been broken in cutting the sections, and it is certain that these 
were not stain deposits, as they were exactly similar to the granules 
seen m the clumped masses of precipitation, and they were not found 
in any other part of the sections except in the broken calcified areas 

The deposits in this specimen showed areas of calcification com- 
mencing as a clumping of five or six small granules The deposit, 
evidently caused by precipitation, was not intracellular nor in any 
special locations, but seemed to occur haphazardly The larger masses 
produced by the aggregation of granules here showed imperfect fusion, 
as the small granules seemed to retain their individuality instead of 
the whole mass becoming one large crystal The areas looked as 
though they would crumble easily into their original granular constituents 
if crushed 

A second specimen (fig 9) from the roof of the third ventricle had 
the appearance of having all its calcified areas contained in blood vessels 
Cross-sections showed circular areas with the deposit in concentric 
rings, the whole area being surrounded by a dense fibrous wall Some- 
times such an area is seen in longitudinal section as a long calcified 
column in a fibrous wall Occasionally the fibrous wall is also included 
as a densely calcified part of the deposit Two or three such areas 
showed fractures on cutting, and here the calcified wall had split into 
layers (fig 9) in such a way as to suggest strongly its original character 
as the wall of an artery The evident assumption was that calcification 
followed thrombosis in the plexus The fine granular nature of the 
deposit was sometimes evident, but fusion into the large masses w^as 
much phosphate and a fair amount of non combined with the calcium 

Microchemical methods showed the presence of little carbonate, 
much phosphate, and a fair amount of iron combined with the calcium 
The carbonate was much less m amount than that found m the pineal 


gland 


Thyi Old Gland — In the thyroid gland wdiich was examined calcifica- 
tion \vas diffuse and wudespread In sections stained v ith hematoxi hn, 
dark blue bodies, often several times the size of a cell, were seen m 
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PLATE 2 
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Explanation of Plate 2 

Photomicrographs of specimens stained with hematoxylin and eosin Pho- 
tography with use of Wratten color filters, done by Mr W C M Scott 

Fig 7 — Section of pineal gland showing large calcified masses, C, 
intensely stained, irregular contour of masses gives evidence of their forma- 
tion by fusion of smaller spherules , X 60 

Fig 8 — Section of thyroid gland showing densely stained spherules of 
calcium, C, lying in the colloid of the gland, X 60 

Fig 9 — Section of choroid plexus from roof of third ventricle showing 
calcified masses, C, apparently in blood vessels , and at A, the calcified wall of 
an artery, fractured in cutting the section , X 60 

Fig 10 — Section of choroid plexus from descending horn of lateral ventricle 
showing calcified masses, C, some with edges showing granular nature , X 60 

Fig 11 — Section of arterial wall showing small crystalline calcium deposit, 
with only the periphery stained, and the center clear, at inner edge of muscular 
layer L, indicates arterial lumen , M, muscular layer , C, calcium deposits in this 
figure and in figure 12, X 60 

Pig 12 — Section of arterial wall with larger calcified area with central clear 
area and stained peripheral region also two small areas of calcification denseb 
stained X 60 
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aggi egalioub inside the colloid in the follicles Examination of the 
unstained sections with the daik field and also with the polarizer showed 
that these bodies w^eie cleai, glassy, doubly lefi acting ci 3 ^stals (fig 8) 

j\Iany of these small ciystallme deposits w^eie round, but others 
appealed as tiiangulai and quadiilateial plates, such as those which 
occm m expel imental piecipitation of calcium caibonate m colloids 
Occuiiing as these bodies did, embedded m the colloid of the thyroid 
gland, the mteipietation of then piesence is that they weie formed 
b} piecipitation, and then shape indicated that as m the case of the pineal 
gland then constitution might be almost entirely calcium caibonate 

Aitoics — Vaiious aiteiies such as the ladial, ulnai, anterior tibial 
and femoial weie sectioned thiough calcified areas wdiich w'^ere not too 
thick and heav}’^ In spite of this, some sections bioke into man\ frag- 
ments while all were bioken m some jjlace oi othei These fractures 
w^eie often of benefit, how^evei, by showing the way in which cleavage 
occuiied m the calcaieous masses, and much information could be 
gleaned fiom them 

The calcified aieas w^eie situated eithei just undei the intima oi 
else m the muscle layeis, and waned in size from large masses a third 
of the ciicumference of the vessel down to minute spots whose diameters 
w^eie only a few micions 

The calcified material showed the same features as noted in the 
case of the pineal gland and the choroid plexuses Dark-field illumi- 
nation of unstained specimens brought to view brightly lighted, clear, 
glassy, ciystallme masses, doubly ref i acting when tested wnth polarized 
light Stained sections showed intense affinity of the calcified area for 
hematox}^!!! (figs 4, 5, 6, 11 and 12) 

Some aieas appealed to contain the calcium salts in densely packed 
masses of granules which weie shown m clouds at fracture lines where 
the edge of the mass had crumpled Other areas w'^ere more definitely 
crj^stalline and where fractured, plates weie split off in the form of 
tiiangulai and quadiilateral crystals These areas appeared to be the 
smoothest, and weie usually large and theiefore presumably older than 
othei deposits Some calcified regions appealed under the microscope 
as dense masses of material laid down in layers which seemed lump\ 
and uneven, and looked as though the}'^ had been formed by the close 
packing and fusion of lough spherical bodies Such an appearance 
I have seen previously in calcium salts precipitated in albuminous 
solutions 

A peculiar fact noted in connection with the aiteiies w^as that in aieas 
showing large calcified masses (figs 11 and 12) only the periphery of 
the mass w^as densely stained wnth hematox 3 din The lemainder of the 
deposit, centially placed and theiefoie older w^as either onh lightly 
tinged in coloi oi else w’-as entiieE unstained The unstained portion 
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looked m every way like a pure crystal, and was evidently m a form 
which had small affinity for hematoxylin The newly deposited more 
granular peripheral layer of the mass was of recent deposition, and its 
intense affinity for the stain recalled the madder experiments on bone 
m which madder does not stam old bone, but does stain newly formed 
bone intensely In the latter instance, Macklm has shown that this 
staining is due to the calcium which is being laid down m the bone at 
the time, forming a calcium lake with the madder dye This intense 
staining is m line with the reaction which is seen in calcifying cartilage, 
m which the calcified portion is most intensely colored by the hema- 
toxylin, and here of course the calcium is recently deposited 

In the crystals m the arteries, as time goes on there must be some 
reorganization m the crystal structure which changes its affinity for 
stains, recent deposits taking on the colors with avidity, old deposits 
being inert to them This is in conformity with examples of reorgan- 
ization m the crystals which I have described in a previous paper on 
experimental precipitation of calcium salts m colloids 


COMMENT 

There are three aspects of the problem of calcification to be con- 
sidered, namely, in what form calcium is transported to the tissues 
where it is deposited, under what conditions it is laid down, and by 
what means it is thus laid down 

Concerning the form in which calcium is carried in the blood there is 
no uniformity of opinion, but three fairly closelj allied views ma} be 
considered as showing the possible wa)S in which this salt is transported 
Pauli and Samec showed that m a colloidal albuminous solution, calcium 
carbonate and calcium phosphate are man}' times more soluble than in 
water It follows that a reasonable amount of these salts could be 
carried thus in the blood practically in the form in which they will 
precipitate 

Holt, La Mer and Chown have demonstrated that blood serum 
IS normally saturated up to 200 per cent with neutral calcium phosphate, 
and that this salt will remain for days without precipitating They do 
not believe that most of the calcium is transported thus however but 
think It is carried as much more readily soluble acid carbonate and acid 
phosphates which may be converted into the neutral salts by loss of 
carbon dioxide 

From the latter view to that of Bardie is but a short step He 
believes that calcium is found in the blood as a double salt, calcium 
carbonophosphate unstable and soluble only in the normal blood con- 
centration of carbon dioxide If the carbon dioxide content is am where 
reduced this unstable calcium carbonophosphate dissociates into its 
tu o constituents, which further are converted into the neutral carbonate 
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and neutial phosphate in the proportion in which these salts are found 
in bone 

Wells has found this pioportion of the two salts in bone fairly con- 
stant, appioximately 15 paits by weight of calcium carbonate to 85 parts 
of calcium phosphate, oi in the pioportion of one molecule of carbonate 
to thiee of phosphate He also states that in numerous areas of patho- 
logic calcification the calcium salts aie the same as in bone and in the 
same piopoition 

The truth of any of these views cannot yet be accepted as definitely 
demonstrated, and }et the pioblem is most important as affecting our 
views as to the mannei of deposition of calcium salts in the tissues, 
both m the normal piocess of bone formation and m the pathologic 
piocesses of calcification in various tissues 

It will be noted that there aie several significant relationships shown 
in the pathologic deposits of calaum described m this papei First, it is 
to be noted that the deposit is not associated with any one type of cell 
but occuis in many different tissues, second, there are no living cells 
included anywhere in the masses, such as are seen in the case of bone , 
third, theie is no definite cellulai membrane surrounding the mass to 
which its origin could in any way be ascribed, fourth, the masses of 
calcium are not even encapsulated or sheathed by fibrous tissue as 
though there was any tissue reaction to them 

The inference from the conditions just cited is that cellular activity 
IS to be luled out as the active agent producing the deposition of calcium 
in these cases The only process of deposition left, therefore, is that of 
precipitation If it is a process of precipitation, it ought to show the 
characters of the precipitation of calcium carbonate and phosphate in 
colloidal solutions, as shown originally by Rainey, and later by Harting, 
Biedermann, Watt and others This is exactly what is shown, for the 
various forms peculiar to this process, such as spherules of various kinds, 
masses formed of irregular crystals, clumps of granules and a marked 
tendency of bodies thus formed to fuse, are found in the tissues studied 
These forms are all characteristic of precipitation of calcium carbonate 
and phosphate in colloidal solutions, and lead inevitably to the conclusion 
that they were caused by the process of precipitaton 

Views also vary as to the manner in which precipitation occurs in 
calcareous areas A special affinity for special tissues, notably certain 
connective tissues, has been suggested, but in the present state of knowl- 
edge the suggestion has little meaning Soluble salts reacting with 
carbonate and phosphate radicles in these locations does not explain 
why calcification occurs here and not elsewhere, and the supply of phos- 
phate in such locations often seems insufficient 

The most logical explanation for precipitation is that put forward 
by Barille, Wells and others that those calcium salts contained in solu- 
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t.o„ m the blood and tissues are soluble only because of a lived content 
of cat bon dtoxtde m the solut.ons If the amount of carbon d, ov.de 
IS decieased, the salts precipitate It can leadily be conceived that m 
places of low grade activity, hke necrotic areas, regions of fibrosis 
thrombosed vessels and the colloid in the thyroid gland, there is probably 
little carbon dioxide, any fluids infiltrating these areas will have their 
concentiation of carbon dioxide i educed, and their calcium salts wil] 
pi ecipitate 


For ceitain aieas of necrosis, particulaily those in the walls of 
ai teries, Klotz has advanced the idea that soluble sodium and potassuiin 
salts in the blood and tissues react with the fatty acids of the necrotic 
aieas to form soaps, and by the leaction of soluble calcium salts with 
the soaps, insoluble calcium soaps are precipitated In process of time, 
by the constant exposure of the soaps to the influence of carbonate and 
phosphate m the body fluids, a giadiial conversion of the calcium soaps 
into carbonate and phosphate of calcium is accomplished Klotz has 
demonstiated the presence of the fatty acids in the necrotic areas, and 
his ideas are given suppoit by the conditions I have found in arterial 
walls, where the small, newer deposits, and also a few larger ones are 
gianulai, as one might expect the calcium soap to be Older deposits are 
definitely cry'^stallme and hard, this change of state agreeing with Klotz' 
idea of the gradual conversion of the calcium salts formed with the 
fatty acids into compounds of carbonate and phosphate ^ This change 
also explains the difference incstainmg between the center and the 
peripherj' of the laige calcified masses in the arteries, where an intense 
blue IS taken by the newly deposited peripheral layei with hematoxylin 
but the center remains clear and unstained 


SUMMARY 

Areas of pathologic calcification were studied on human materia! 
from the pineal gland, the choroid plexuses of the lateial ventricle and 
third ventiicle, the thyroid gland and various arteries 

The deposits weie showm to be calcium by their optical appearance 
in unstained sections and their reaction to polarized light, also by stain- 
ing reactions, bv their removal b) acids and b\ the sllnllant^' of their 
appearance to that of calcium salts precipitated in colloids 

There is no evidence of any cellular actlvlt^ concerned in the 
deposition of the calcium salts There is evidence for their appearance 
here by piecipitation 

The precipitation ma} be originally in the form of carbonate and 
phosphate of calcium, or ma} be as a calcium soap formed h} reaction 
wnth a fatty acid and later gradualh com ei ted into the carbonate 

and phosphate 

Iron was found combined with the calcium deposits in the nenous 
s} stem 
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In reporting a seiies of cases of about 200 patients operated on in 
association with Di F W Smith m 1923, the symptomatology of 
seminal vesicle disease was classified into three groups with reference to 
symptoms The first group included those cases in which pain is the 
predominating element with inflammatory changes, the second, those 
cases in which rheumatic symptoms are present, and the third those 
cases in which vague local symptoms are pronounced with an accom- 
panying unexplained neurosis Three years’ further experience bears 
out the value of this grouping as a working scheme Operative indi- 
cations may be similarly epitomized, and these three clear and distinct 
reasons for surgical intervention and drainage may be given (1) the 
evacuation of pus, (2) the relief of pain and (3) the removal of hard, 
indurated fibrous vesicles productive of systemic, prostatic and bladder 
symptoms 

GROUP I PAIN AND INFLAMMATORY CHANGES 

Infection of the vesicles occurs in practically 40 per cent of the cases 
of chronic gonorrheal urethritis when the lattei becomes posterior 
Ballenger and Elder stress the importance of ascertaining whether 
gonococci are actually present by the examination of a specimen of the 
semen It is claimed that a few scattered pus cells are found in the 
semen when the prostate alone is involved, but a definitely larger num- 
ber of polymorphonuclear cells are present when there is extensive infec- 
tion of the vesicles In chronic seminal vesiculitis, there is a lesser 
number of pus cells It is not the inflammation within the vesicles 
themselves that is to be considered entirely, as the infection is definitely 
conceded to be a secondary one superimposed on a gonorrheal type In 
a series ot many cases examined, gonococci have been found present 
m less than 2 per cent, and then m lesser proportion to some other 
organism As in infections elsewhere throughout the body with specific 
organisms, such as tuberculosis of the lungs, and other conditions, 
secondary invasion of organisms persists and accounts for the chronicity 
of symptoms It accounts also for the acute attacks that occur subse- 
quently, and m almost every case, for the production of pus Staphylo- 


* From the James B Brady Foundation of Urology 
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COCCI of vaiious forms — B^^alh^s coli, Bacillus proteiis, miciococcus 
catan halls and vauous stieptococci may be piesent In one case, 
St] cptococciis VI] idaiis was isolated Evidently there is not any particu- 
lai selective affinity on the pait of the gonococcus for the cavities of the 
vesicles Amebas have been lepoited to have been found recently m 
the vesicles Howevei , the gonococcus invades the region of the 
ampulla and the peiiampulla and the vasa defeientia with the same 
freedom that it invades the pi estate, the prostatic capsule and the fascia 
This IS of gieat impoitance in the solution of conditions referable to the 
vesicles, theiefore, in that puiely penvesicular changes occur, varying 
from small cicatrized aieas to laige plaques of dense scar tissue These 
are continuous with the capsule of the prostate, and constiict the vesicles, 
lendermg them both incapable of emptying themselves and less resistant 
to infection The piesence of Bacillus coli in many ot the patients who 
were examined, is probably due to the fact that this organism, and 
others as well, travel fiom the rectum and traverse the intervening 
tissues When a habitat in the vesicles is found with adequate cultuie 
mediums, a focus is soon established 

Gonoiiheal infiltration usually follows the ejaculatory ducts through 
to the floor of the urethra, and theie is practically a complete elimination 
of the lumen of the ducts In delivering vesicles in this type of case, 
the constriction will resist the extreme degree of manipulation necessary 
to mobilize them, and the organs can be dislodged from their normal 
position and brought into the wound without their contents being 
emptied It is obvious, therefore, that rectal massage is useless, and 
many patients are worse after massage because the infection within 
the vesicle is stirred up by manipulation There are varjung degrees 
of these periprostatic and penvesicular changes In some patients the 
several layers covering the pi estate are fused and the whole lifts up 
like a firm leatheiy cover, in others, the infiltration is scattered and it 
is impossible to dissect away the individual layeis This infiltration may 
progress until it extends well up in to the postprostatic space and becomes 
fibrous in type There is then a combination of pressure and inflam- 
matory atrophy of the vesicles, and they exist only as two fibrous cords 
of almost tendinous consistency Another type may be noted m which 
from intermittent or incomplete obstruction within the ducts or pen- 
ampulla region, the vesicles become engoiged and distended, with 
pressure atrophy of the muscle fibers This process is comparable to 
that which takes place m distention of the kidnej^ pelvis and the develop- 
ment of hydronephrosis and may continue until the vesicle is almost 
cystic In the case illustrated herewith, it may be noted that the dila- 
tation IS extreme 

Deep perineal pain, tenderness over the ischiorectal space and 
extensions of inflammatory processes which m general have had their 
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inception m a piostatic abscess, present immediate reasons for drauiaae 
Frequently these infections will first extend doi^n into the epidid3ml 
invo ve the awpei s glands, extend back to the prostate again and then 
bleak through the prostatic capsule If this type of case is recognized 
at the outset, a prolonged convalescence can be prevented by perineal 
section and multiple incisions into the prostate This is usually sufficient 
If the process continues, it is most likely to extend upward and rupture 
into the superior pelvorectal space This rupture is accompanied by a 
definite lelief of symptoms compaiable to the rupture of the appendix 
m an acute appendicitis, however, the relief is of longer duration The 
temperature then subsides, and the loose areolar tissue of the space fills 
slowly with pus and drains the infected area about the prostate and 
vesicles The rectum is gradually lifted upward and backward and 
full} a quait of pus collects before localizing symptoms again appear 
Heretofoie, the infection in the prostate has been under pressure, with 
obvious pain and temperature reaction Symptoms again appear in the 
nature of lectal difficulties The patient complains of constipation and 
difficulty in evacuating the stool, although constipation may never have 
existed before The surgeon, being accustomed to examining the pros- 
tate, feels this, and if unmindful of developments may possibly miss the 
pathologic condition farther up in the lectum If the rupture has 
occurred around the margin of the base of the prostate where Denon- 
vilher’s fascia dips back to enclose the vesicles, the bulging rectal mucosa 
may be noted Generally, however, a proctoscopy will confirm the 
diagnosis 


C'lSE 1 — G W B, aged 36, married, was admitted to the United Hospital, 
Portchester, complaining of pain in the suprapubic region He had slightly 
increased difficulty in urination and his temperature was 102 F There was a 
past history of gonorrheal infection The patient had married since being 
infected, and bad two children 

Rectal examination showed the prostate swollen and tender The urine 
was cloudy and contained pus cells and sediment The patient was treated 
with rectal irrigations and routine medical measures for four days, after 
which time the swelling of the prostate subsided slightly Two attacks of 
acute retention occurred, for which the patient had to be cathetenzed This 
was accomplished without difficulty The temperature continued at 100 F 
for several days and then began to show a septic curve, rising to 102 and 103 
F daily There was less urinary difficulty, and the prostate was not par- 
ticularly tender, nor did it increase in size There were considerable loss 
of weight and general malaise , the blood count was 15,800 

Tuo ueeks after admission the patient began to complain of pam in the 
sacro-iliac region and some sensation in the right leg This gradually increased, 
and on rectal examination there was a moderate fullness posterior to the 
prostate Rectal irrigations were again instituted, but the swelling increased, 
extending down to the sulcus to the right of the prostate A slight tenderness 
could be made out over the right ischiorectal space 
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Diagnosis of prostatic abscess was made, and it was decided to operate A 
perineal incision was made, and the prostate was exposed in the usual manner 
The posterior capsule was stripped away and the dissection earned up posterior 
to the seminal vesicles, where a large abscess containing fully 10 ounces of 
pus was evacuated From this point, the finger could be earned laterally to 
the abscess cavity as it was carried forward into the right ischiorectal space, 
the areola had been entirely destroyed The superpelvo-rectal cavity was 
drained directly, and a counter drainage was established through the ischio- 
rectal space The patient made an uneventful recovery, and has been well 
since that time When recently heard from his condition was good 

GROUP II RHEUMATIC SYMPTOMS 

Rheumatism is the principal symptom associated with chronic vesicu- 
litis In this connection the following characteristic of posterior infec- 
tions may be noted If there is a complication with an original urethral 
infection, the same complication is likely to occur with subsequent 
attacks For example, if from five to ten days after the onset of a 
urethral infection epididymitis develops, the same complication will 
occur in subsequent infections This is also true when joint symptoms 
occur If there is a recurrence, as is likely in 90 per cent of the cases, 
or if there is another attack, it will be accompanied by a return of the 
rheumatic symptoms This early development of complications signifies 
one of two important clinical facts the infection is a severe one, or 
resistance is not great In almost 95 pei cent of the cases of gonorrheal 
rheumatism, the latter is true As rheumatism is seldom seen as a 
complication in private cases, but rather in hospital cases, usually in 
the municipal hospitals, the problem takes on an economic aspect What 
IS the best method of reducing the hospitalization time of these patients, 
provided that it does not detract from the efficacy of treatment foi the 
original condition^ 

The answer to this is prostatotomy and seminal vesiculotomy This 
not only cuts down the time of the first attack, but lessens the incidence 
of an associated rheumatism with subsequent attacks The focus of 
infection within the prostate or vesicles, if isolated by circular inflam- 
matory changes and scar tissue as described above, acts as definitely as 
diseased roots or apical abscesses in causing iheumatic joint symptoms 

GROUP III LOCAL SYMPTOMS AND NECROSIS 

The third group of cases may be attributed to inflammatory changes 
that have extended backward and involved the trigone and neck of the 
bladder The infection extends to just beneath the mucosa, with 
involvement of the muscles of the trigone This may give rise to various 
disorders of urination, such as a sense of incomplete emptying, difficulty 
in starting the stream and tenesmus There may even be perineal pain 
and a sense of fulness in the perineum and at the neck of the bladder 
The patient may say that the neck of the bladder feels stiff after iirinat- 
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mg, as if the bladder wall could not fully contract This is due to 
stiffened, unyielding vesicles which extend out onto the bladder wall 
like a pair of brackets converging to the vesical neck and adherent 
to the bladder wall One author reports a case in which extravasation 
occurred at the site of the vesicles and extended forward along the 
usual fascial plane, and it was only m radical incision of the perineum 
that he noted the opening in the bladder at this point He cites the 
possibility of this factor being present in othei cases of extravasation, 
and states that abscess formation in the vesicles with destruction of 
tissue togethei with a firm stricture anterioily may account for the 
extravasation The cystoscopic examination reveals a well defined 
tiigonitis m many cases, and occasionally the outline of the distended 
vesicle can be seen showing through the bladdei flooi Injected vessels 
m an area limited by the outline of the vesicles have occasionally been 
noted The results of the cystoscopic examination aie confirmatory, 
however, rather than absolutely diagnostic, and serve to explain the 
bladder symptoms frequently found and mentioned by numerous 
investigators 

The factoi of chronic vesicle inflammation in impotence is a difficult 
one to judge It would seem that infection of the vesicles exists in at 
least 65 per cent of the cases of impotence however, it does not follow 
that this could be cuied by opeiation This eliminates a large numbei of 
so-called neurotic cases, in which the so-called “sexual neurosis” of 
the patients is attiibutable to chronic vesicle infection Interference with 
the neive supply as a lesult of the perivesiculitis, together with a lessened 
capacity of the vesicles, accounts foi the impotence and associated 
symptoms of which these patients complain It is tiue, however, that 
cures or even relief can be expected to a lesser degree in this class 
of cases than in any othei, and opeiation may make their condition 
woi se 

It might be noted that as a factor in persistent discharge vesiculitis 
plavs an insignificant role and leference to the tables will readily demon- 
strate this Twenty-two cases were seen with a view to operation for 
persistent discharge , leukocytes were found , the duration of the condi- 
tion was more than a vear Seven cases iveie considered suitable for 
operation Five patients showed a marked degree of improvement 
sufficient to justify the procedure, two were slightly improved An 
operation should nevei be considered in these cases until massage has 
been tried It mav be that the retention within the vesicle is due to 
the piessuie of a distended and boggj,’- prostate on the ducts If, how- 
eier, extensive mflammator)- and suppurative processes have existed, it 
IS probable that the ducts are stenosed and the symptoms thereby aggra- 
vated However, massage often gives satisfactorv results The follow- 
ing case IS illustratne 
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Case 2 — C C , admitted to St Bartholomew’s Hospital Clinic, had been 
treated three 3 ears before for gonoriheal infection which was accompanied b} 
a severe prostatitis and posterior urethritis Irrigation and the usual measures 
of treatment were used, under which discharge subsided One }"ear after the 
original infection, the patient developed a pain in both knees, which made it 
necessary for him to discontinue work At times he walked vith the aid of a 
cane Further examination showed the prostate markedl}^ distended and hard, 
this disappeared on vigorous massage, followed by rectal irrigations The 
patient said that there was immediate relief of SMuptoms follownng massage 
Gonococci w'ere demonstrable in material obtained from prostate Following the 
lessened presence of pus cells in the secretion, the ejaculatorv ducts were cath- 
eterized and irrigated wnth 1 per cent solution of mild silver protein A marked 


Table 1 — Syinploiiii and Tnatmcnt 111 Senes of Cases Discussed 





Treatment 



Average 

^ ' - 

K 

Cases 


Duration 

Operative 

Palliative 

19 

Veute arthritis 

5 weeis 

11 

S 

11 

Chronic arthritis 

6 9 months 

11 


19 

Unnarj disturbances 

5 months 

7 

13 

27 

Chronic discliarge 

1 year 

7 

20 

9 

Dysuria 

G months 

2 

7 

11 

Impotence 

? 


11 

4 

JEhght-sided and left-sided p iin 

6 months 

0 

2> 

6 

Epididymitis 

G months 

4 

2 

7 

Pyuria 


G 

2 

2 

Acute retention 


0 

2 



Table 2- 

—Results of Opel alive and 

Palliative 

T) tat incut 



Operative 



PalJiatue 

Cured 

Improved Unimproved 

Cured 

Improved 

Lnimproved 

9 

2 

Acute arthritis 


2 

G 

0 

2 

Chrome arthritis 




4 

1 

Urinary disturbances 


s 

14 

5 

2 

Chronic discharge 

2 

13 

5 

2 


Dysuria 


3 

4 



Impotence 




1 

1 

Right sided and left sided pain 

1 

I 

3 

1 

Epididymitis 


1 

1 

4 

1 

P> uria 

1 

1 




Acute retention 


1 

1 


improvement was noted, and four months after the beginning of the treatment 
the joint symptoms had disappeared entirelj' It was noted that the edema of 
the ejaculatory ducts which w'as present at first had entireh disappeared, and 
a bougie could be passed wnthout pain Roentgenograms of the joints did not 
show prominent joint changes Three 3 ears after treatment the patient was 
still free from pain 

In some cases a bougie or fine sound passed into the ducts tlirough 
a uiethioscope is effectn^e in reestablishing drainage This measure 
should always be utilized and is most useful when patients complain of 
deep-seated pain aftei coitus, when the pain is due to stiictuie of the 
ejaculatory ducts, dilatation often brings about a lehef of sjmptoms 

Seminal vesicle disease should be borne m mind hkew ise, in condi- 
tions of the uppei genito-uiinan tract when uieteral obstruction is 
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evident Ureteial stricture due to cxtnnsic causes-permretentis and 
other conditions, often results from infection elsewhere in the body 
Infected teeth, root abscesses and diseased tonsils are ready sources of 
origin Less remote is the extension of infection from the adjacent 
vesicles The relationship of these structures is marked The process 
IS periureteral, and infiltration of the ureteral wall is not present In 
cystoscopic examination in these cases, the orifice on the affected side 
will be noted as occupying an abnormal position It is usually pulled 
externally as the contraction seems to extend in that direction rather than 
toward the midline of the bladder Cystoscopy likewise often gives a 
direct clue to the nature of the infection In the injected and con- 
gested trigone, the outline of the vesicle can be noted through the 
mucosa, and in well defined cases the vascular outlines follow more 
or ‘less accurately the shape of the vesicle Cystoscopy should not be 
overlooked, therefore, in attempting to arrive at a diagnosis, and any 


abnormality in the position of the ureter should be noted In strictures 
and narrowings just above the orifice, the vesicle should be examined 
In tuberculosis of the lower tract, the disease is likely to extend 
to the ureter when once the prostate and vesicles have become involved 
In this case the ureteral constriction is more marked The cystoscopic 
changes are characteristic, but the infiltration of the uretei often makes 
it impossible to catheterize the ureter The infection spread from the 
tissues and fasciae aiound the vesicle, anteriorly and involves the 
muscle of the bladder Considerable resistance is offered at first, and 
there is a tendency for cicatrization and involvement of the trigone and 
orifice It would seem that a tuberculous ulceration might occur, but 
this IS never seen The process involves the ureter, infiltrating first 
the muscular layer Edema of the mucosa occurs, but slowly, appar- 
ently, as there is never a history of renal colic Finally, a small channel 
remains in the ureter thiough which the kidney can excrete It is 
impossible to introduce the finest bougie into the ureter The mucosa 
is easily traumatized and bleeds, and after one attempt it is impossible 
to try again for three or four weeks Tubercle bacilli are seldom found, 
and, if present, one cannot be certain that they have not come from 
the kidney into which there may have been further extension Usually 
a firm scar forms with retraction of the orifice upward and backward 
Its real position is easily recognized, and with one finger in the rectum, 
palpating the vesicle, and the cystoscope in position, the orifice can be 
seen to move as if it were a part of the vesicle itself I have seen 

seven such cases 


Casf 3— a man, aged 32, married, complained of loss of weight, marked 
discomfort m the perineum and at the neck of the bladder, ''' j 

nocturnal frequencj Two months before he consulted me, he had not 
marked increase in nocturnal emissions, at one time he averaged one a mgi 
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The left epididymis was slightly increased m consistency, but nodules were 
not made out The left seminal vesicle could be palpated as a definitely 
indurated prominent stricture in the postprostatic space, it was moderately 
tender A preliminary diagnosis of tuberculosis of the seminal vesicle was 
made, and the patient was advised to have cystoscopy performed This was 
done the following day A marked tngonitis was found with injection in the 
region of the left vesicle, the left orifice was pulled upward and outward, and 
an attempt to pass a ureteral catheter was followed by rather free oozing 
Several types of catheters were tried without success The patient did not have 
a reaction for three daj's, when a marked left epididymitis developed He went 
into the hospital for one day, and the pain and swelling subsided A specimen 
of the urine which was injected into a guinea-pig was reported negative 
Three months after examination the patient was seen again Two small 
nodules were present in the left epididymis, and the vesicle was still tender 
and swollen The patient’s bladder had been irrigated twice a week during the 
interval It is probably that this reduced the changes near the ureteral orifice, 
but the patient would not allow this to be confirmed by cystoscopy 

Diagnosis of tuberculosis of the right vesicle, quiescent in type, seemed 
unquestionable, and was confirmed by a consultant who also saw the patient 

Case 4 — D F D , aged 23, unmarried, complained of frequency of urination 
and a sense of fullness in the perineum and occasional swelling of the left 
testicle and the epididymis Both vesicles were palpable, the left more so than 
the right, and distinctly swollen and tender The patient complained also of 
pain in the region of the left kidney, and the organ was slightly enlarged and 
lower than the opposite kidney Cystoscopy showed an injected trigone and 
neck of the bladder , the ureteral orifice was elevated and pulled upward 
and inward It was impossible to catheterize it, although attempts were made on 
more than ten different occasions An injection of indigo-carmme showed a 
return two minutes later in the opposite side and a dye issue in a fair sized swirl 
Diagnosis was made of left tubercle seminal vesiculitis, localized, with 
tuberculous stricture of the ureter The patient was observed for two years, 
but has since disappeared from observation 

Young has reported good results m the treatment of tubetculosis of 
the lower tract, epididymis, vas and vesicles by lemoval of the organs 
en masse His results are unusual, howevei, and generally much 
improvement cannot he expected This process is as likely to be cured 
under hygienic treatment as by operation Difficulties are encountered 
at every stage, the possibility of spreading the infection within the 
inguinal canal is not remote, urethral fistulas are not uncommon, and 
the perineal wound heals with difficulty When palliative measures, as 
recommended, have been given a fair trial, a perineal operation with the 
exposure of the vesicles and removal or thoiough drainage is indicated 

OPERATIVE PROCEDURE 

The patient should be in the so-called exaggerated lithotomy posi- 
tion, described by Young, as the operative procedure is much facilitated 
The sacrum is elevated from the plane of the table and the buttocks 
brought out over the edge, which brings the perineum almost parallel 
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th the floor a great advantage )n aJ! penneat procedures A c( a 
nasron ts then made startmg from the .sch.al tuStmes id 
tmumg through a point which is lust superficial to H.? f 
the bulhous urethra This point ci be d^fimed h^; 
perineum on a sound which has previously been placed in ae rirlt 

least 0 5 cm This measure is important, as it provides for better healing 




Fig 1 — Seminal vesicle tractor in position and line of mcisiou This incision 
IS carried much deeper in the center than at the sides, and the upper angle of 
the wound corresponds to the junction of the bulb and membranous urethra If 
this precaution is observed, there is much lessened possibility of hemorrhage 

of the central portion of the skin flap In a large series of cases we 
failed to obtain a sloughing of the triangular portion at the end, as 
IS often seen when an inverted V incision is made Retraction of the 
skin flap exposes the site of the central perineal tendon, the tendon 
IS divided sharply after blunt dissection of the lateral fossae on cither 
side At this point it is important to proceed carefully and retain all 
the fibers of the bulb in the upper portion of the wound The thin 
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fibrous line of the central tendon, as it converges towaid the bnlho- 
memhranous junction, can be plainly seen This prevents a great deal 
of bleeding from the vasculai bulb 

The sounds should then be removed from the bladder and a seminal 
vesicle tractoi inserted (fig 1) Traction on this pushes the prostate 
forwaid and elevates the apex By careful sponge dissection after pievi- 
ous intioduction of the fingei into the lectum, it is possible to strip away 
from the apex of the prostate the well defined attachments of the recto- 
urethrahc muscle At this point the muscle becomes prominent, and it 
IS necessary to guard against injury to the lectum In observations 
on numeious operations m which the rectum has been injured, pie- 
cautions regarding the lectum are usually taken prior to this time, since 
here the rectum and prostate are in close relation 




Figure 3 


Fig 2 — Division of the superficial transverse muscle of the perineum with 
exposure of the recto-urethralis and the deeper structures 

Fig 3 — Elevation of the muscular layer of the recto-urethralis from the 
urethra and apex of the prostate 


Gentle tension on the flap with one fingei in tlie lectum stretches 
these fibers, and they can be divided with the scissors close to their inser- 
tion m the urethra (fig 2 ) When the lectuin has been separated from 
over half of the anterioi surface of the pi estate, the remainder of the 
procedure can usually be accomplished by gauze dissection The free 
edges of the levator am at this point come into view and they can be 
lifted gently from the posterior surface of the prostate and separation 
continued by hooking the fingei under the free edge of the muscle and 
furthei detaching it, after which it can be retracted from tlie wound 

(fig 3) 

The posterioi surface of the prostate now comes into new, and tins 
should be cleansed of a few' adherent fibers (fig 4) ot muscle tissue and 
othei debris wdiich have remained from tlie removal of the rectal wall 
This is best accomplished by the handle of a knife, and the white cajisule 
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of the pi estate is distinguished by its fascia-like character 
.S then refacled fiunty .,n„ the wind and an Ir* 

at a point just behind the middle axis of the gland Numerous engorld 
htood vessels, the latter the result of the vesicula, infection, freqtiertly 
1 e no e in the tissues, and the incision can be varied to avoid these 
sectioned tliey give rise to troublesome bleeding At this point 
caie should be taken to recognize the existence of a special fascial plane 



Figure 4 Figure 5 

Fig 4 — Stripping off the fibers of the recto-urethralis with gauze sponge 
and beginning exposure of the apex of the prostate 


Fig 5 — Elevation of tlie prostate into the wound by means of the tractor 
and division of the two layers of the prostate fascia which covers the prostate 
posteriorlj and involves the seminal vesicles 



Fig 6— After a line of cleavage is obtained, Denonviilier’s fascia can be 
stripped from the prostate by the index finger 

covei mg the vesicles, and after division of the first layer of the fascia, 
a second layer should be identified and stripped back in order to reach 
the vesicles (fig 5) The tip of the index finger is then inserted anterior 
to the fascia and along the posterior surface of the prostate, extending 
outwaid, and the vesicles can be palpated (fig 6) Pressure on the 
oro-aii will sometimes expel a moderate quantity of vesical conten s 
through the uiethra Enucleation is then begun at the tips of the 
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Fig 7 — Removal of one layer of Denonvilher’s fascia and separation of the 
second layer If these layers are removed separately, there is less danger of 
the finger rupturing posteriorly into the rectum 



Fig 8 — Sagittal section, showing the extra\esiclc and extraprostitic limita- 
tions of the enucleation The finger is carried posterior to the prostate and m 
front of the two laiers of the prostatic capsule to the tip of the ecsiclc winch 
as mae be noted, lies just before the point at which the ureter enters the bladder 
There is scarceh an\ danger of injuiw' to the ureter Enucleation is carried out 
bj dislodging the tip and finding a line of clcaeage between the eesick and the 
floor of the bladder In cases of prolonged inflammation tins niae be difiieiil, 
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vesicles until they aie freed Numeiotis adhesions to the base of the 
bladdei are noted, but these can be broken through without difficulty, 
fuither adhesions between the vas, which at this point is directed 
internally toward the ampulla, are likewise separated (fig 7) A gauze 
sponge on a holdei, if introduced into the postprostatic space, is often of 
assistance in di awing the entire structure forward, and the rest of the 
pioceduie can be completed under the guidance of the eye (fig 8) 

In -vesiculotomy, an incision is made in the vesicle at the point 
wheie it joins the ampulla, and numerous incisions are made along 
llie axis of the organ The vesicle is crushed at this point and then 
excised (fig 9) The necessity of ligation has not been noted, although 




F.g 9-DcZly of the scmnal ves.cle .mo the wom,d tv.tU clamp .n 

second suture can be placed superficial!) 

1 ^ Tr wise to determine the presence of this sec- 

hgation may done operative procedures, the prostate is 

ondary layer of fascia Onp-er is inserted posterior to the 

excised too deeply , and whm h fi g 

prostate, the t\e level of the finger 

coverings, they have bee Uramasre tubes or wicks inserted at 

The prostate .s .ncsed capsule sutured .n 

the site of excision or m urethra and a loose 

two places The soun over 

suture placed .n f , renntted (fig 10) F^rtUcr 

the prostate and th mterrupte 

.de of .e cemral pomou 

of the wound 
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There is often excessive bleeding, as seen in all othei operative 
procedmes on the bulb and the perineum, such as strictures of the 
urethra, external urethrotomy, etc The oozing following the separation 
of the vesicles from the base of the bladder may be considerable 
Packing IS sufficient to check this, but occasionally the oozing continues, 
and when the subsequent clot bieaks down, convalescence is measurably 
hastened If t\vo rubber tubes or pieces of cathetei, size 28 to 30 French, 
are introduced with the packing, the clots may be washed out and iiri- 
gation cairied on through them foi two to thiee da}s at most (% 11) 
The tubes may then be lemoved 

Convalescence is generally uneventful Before using the tubes in 
addition to packing, seveial hemorrhages aie likely to occur, and con- 
valescence may be prolonged unduly This difficulty has now been 
overcome Rectal injuries may and do occui The lectum may be 



Fig 11 — Closure of the wound with two cigaret drains extending into the 
seminal vesicle cavity This technic is now modified bv the inclusion of a 
catheter introduced together with the wicks for irrigation 

cut or the point of the letractoi torn thiough the wall All these 
lesions heal without incident, moie than ten oi twehe davs are seldom 
added to the period of cont alescence 

COMMEXT 

The specimens leinoved at operation showed a \anet} of pathologic 
changes Early workers in this particular field determined that the 
piocess was almost entireh a peinesicular one, and scar tissue with 
mononuclear infiltration comprised most of the tissues remo\ed Dillon 
and Blaisdell have compiehensneh groujied the changes into two 
classes — those involving the intrinsic structures and those invoking 
the extrinsic processes In numerous patients operated on, I ha\e 
noted considerable scar tissue m the prostate Microscopic sections 
have shown at tunes fibro-adenomatous Inpertropln of the prostate 
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In these patients the vesicles are usually cystic and greatly dilated 
There may he simple engorgement of the subepithelial blood vessels to 
round cell infilt.at.on of the wall, with formation of granulation tissue 
and organized exudate which incorporates the tip of the vesicle to the 
extent that it cannot be freed In patients m whom the vesicles have 
been the seat of an inflammatory piocess, the vesicles are atrophied and 
form two thickened blanches of scar tissue which have lost all sem- 
blance of then original anatomic contour A type similar to this is 
seen in tuberculosis, but with less atrophy The tubercle bacillus 
invades the wall of the vesicle, and infiltration continues at the expense 
of the cavity, which is finally obliterated The cavity is filled with an 
inspissated cellular debris which contains broken-down epithelium, red 
blood cells and occasionally, if there has been a recent inflammatory 
process, leukocytes and free pus It is in this type of case that there 
will not be any reaction to treatment, and in which improvement must 
result from operative measures The accompanying prostatic involve- 
ment is of great significance Free incision of the capsule both laterally 
and beneath the ejaculatory ducts lelieves the hyperemia, and pro- 
longed drainage changes the cellular structure to a degree that the 
constriction of the ejaculatory ducts is relieved When the vesicles are 
drained or removed, the ampulla undergoes a similar change if inflam- 
matory changes persist in the prostate 

In the first group of patients in which pain is the predominating 
element, there is immediate relief, particularly when a quantity of pus 
IS evacuated When there is dull, throbbing prostatic pain, regardless 
of free pus, relief is obtained in the same manner In cases in which 


rheumatism is present, pus is evacuated, and the most recent joint 
involvement disappears If all joint symptoms have been acute, the 
pam and swelling quickly subside If there is inflammation of the 
knee, greater freedom of motion is soon noted and lessened pain, but 
the swelling persists These patients derive benefit from the appli- 
cation of intense heat, which promotes absorption of the exudate 


In general, results are most satisfactory 

In the third group, m most cases the results are not as satisfactor} 
Operative indications cannot be said to be as definite, and surgical 
intervention is generally employed after a prolonged course of various 
other forms of treatment While comalescmg, these patients should lie 
treated systematically with irrigations of the bladder and applications 
to the vesical neck and trigone It is difficult to follow all of the 
patients m this way, and this lack of indnidual attention mav explain 
some proportion ot tlie fsilures 
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CONCLUSION 

Infection of the seminal vesicles and peiivesicular tissue occurs as 
a complication of gonoriheal infection, and peisists after the original 
infection has appaiently subsided 

Peisistent and latent infections of the vesicles give rise to three 
definite gioups of symptoms 

Patients with cases belonging to these classifications should be 
operated on, and there should be surgical drainage of the vesicles, 
prostate and adjacent tissues 

Operative procedure, beyond presciibing technical difficulties com- 
mon to all perineal sections, is not serious, or attended with unusual 
danger to the patient 

Results, from the standpoint of lelief from symptoms, lessened 
physical disability and shortened convalescence, justify a continued and 
moie frequent use of this method 



hypertrophic arthritis of the spine 

ITS INCIDENCE AND NATURE IN PATIENTS MORE 
than riFTY YEARS OLD* 
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ROCHESTER, MINN 

In the Section on Roentgenology at the Mayo Clinic the incidental 
occurience of hypertrophic arthritis of the spine in middle-aged and 
elderly persons with other diseases has attracted more than passing 
interest, and led to this study to determine the incidence and nature of 
the disease among such patients The study of incidence was based 
on the cases of 2,090 patients more than 50 years of age, who were 
lefeired to the section for roentgenograms of the kidneys, ureters and 
bladder during the year 1925 This particular group was selected 
because m the roentgenogram of the gemto-urmary organs the spine 
IS clearly shown incidentally A suspicion of disease of the spine was 
not included in the reasons for reference except in a small percentage 
Such cases are usually leferred explicitly for a roentgenogram of the 
spine itself This study of the nature of this disease is based on a 
detailed analysis of 500 cases showing hypertrophic arthritis of the spine 
The chief complaints of the patients on admission, complaints possibly 
spinal in origin, evidences of senescence, the presence of apparent and 
possible foci of infection and the incidence of obesity have been con- 
sidered Note was also made of the final diagnosis in each case 


INCIDENCE 

The incidence of hypertrophic arthritis of the spine, based on the 
total group of 2,090 cases is shown in table 1 The predominance of 
men is explained by the large number of cases of hypertrophy of the 
prostate in the group, as it is a routine procedure at the clinic to obtain 
a roentgenogram of the kidneys, ureters and bladder before ci stoscop}^ 


DETAILED ANALYSIS 

Of the 500 patients selected indiscriminately from the group with 
arthritis of the spine, 160 were women and 340 were men, and in the 
analysis the sexes are considered separately as regards presenting com 
plaints, diagnosis, and other factors The chief complaints of the 
women in this group are indicated in table 2, and those of the men m 


table 3 

submitted to the Faculty of the Graduate School ol the Um'crs>t> 
of Minnesota in partial fulfilment of the requirements for the degree of Mas 
of Science m Medicine, April, 1926 
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The disproportionate number of urinary complaints is due to the 
laige number of cases of prostatic disease in patients more than 50 years 
of age The many cases with abdominal complaints m such a group 
of loentgenograms are explained by the fact that often the presence of 
an obscure or mdetei inmate abdominal symptom not clearly related to 
any viscus will piompt the clinician to lefer the patient for loentgeno- 
graphic examination to determine whethei the uiinary tract is involved 

Table 1 — Incidence of Hypei ti ophic Aithiitis of the Spine zvith Othei Diseases 


Arthritis 

A 



Total 

Cases 

Oases 

-A 

Per Cent 

Men 

1,415 

939 

67 

Women 

675 

271 

40 

Table 2 

— Chief Complaints of IVomcn zvith Hypei ti opine 

Aithiitis of the Spine 


Oases Per Cent 

Gastro intestinal and indefinite abdominal disease 57 55 C 

Genito-unnary disease 42 20 2 

“Rheumatic” and neuromuscular disease 23 16 3 

Weakness, nervousness, anorexia, etc 16 10 0 

Miscellaneous headache, dyspnea, heart trouble, goiter, rectal 

trouble, edema and diabetes, indefinite 19 11 9 


Total 100 


Table 3 — Chief Complaints of Men zvith Hypei ti ophic Aithiitis of the Spine 



Cases 

Per Cent 

Genito urinary disease 

205 

003 

Gastro-intestinal and mdefimte abdominal disease 

52 

15 3 

“Bheumatic” and neuromuscular disease 

34 

10 0 

Nervousness iveakness, fatigue, etc 

17 

50 

Indefinite 

17 

50 

Miscellaneous chills, heart trouble, dizzj spells, goiter, palsj, etc 

15 

4 t 

Total 

310 



Table 4 — Incidence of Complaints of Backache, Lumbago or Sciatica 




Baclvochc, Lumbago Sciatica 


Total 

r ■ 

A ^ 


Cases 

Cases 

Per Cent 

Men 

340 

89 

260 

Women 

ICO 

C2 

33 7 


It will be noted that there were but sixt\ patients in both sexes with 
rheumatic, neuromusculai or definite disease of the joints as the chief 
or presenting complaints Howeter, the specific complaints of inck- 
ache. lumbago and sciatica were gnen as chief or secondart sMiiptonis 
in a somewdiat larger number of cases some of which arc of cour*. 
included m the general classification as “rheumatic and so forth 
(table 4) 
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It wi be seen, therefore, that 74 pei cent of the men and 61 5 per 
cent of the women with hypertiophic arthritis of the spine had no 
accompanying complaint of the various types of rheumatic and neuro- 
muscular pains That there should be many patients with definite spinal 
changes without symptoms is rather to be expected, and has been 
observed by othei writeis on the subject Nissen^ has noted that the 
condition may exist for yeais and give no symptoms until there has 
been a sprain, a strain, a chilling of the body, fatigue or some other 
exciting cause The subjective symptoms, according to Goldthwait,- 
are usually slight in comparison to the actual pathologic change, so the 
condition is discovered incidentally Rosenheck ^ comments on the 


fact that one may see extensive disease of the vertebiae with practically 
no radicular involvement Radiculai involvement with hypertrophic 
arthritis of the spine has been noted as a cause of abdominal pain How- 
ever, theie weie no cases m this group of 500 m which pain in the 
abdomen could be attributed only to the spinal arthiitis Parker and 
Adson ^ have repoi ted only eight cases seen at the Mayo Clinic from 
August, 1922, to November, 1924, in which there was definite suffering 
from a compression of the spinal cord or its loots due to hypertrophic 
osteo-arthritis of the spine 

In tables 5 and 6 the pi unary diagnoses in the 500 cases with 
aithritis of the spine are given m the order of their frequency, those 
of various pathologic conditions m the genito-uiinaiy tiact naturally 
predominating among both men and women 

Seventy and six-tenths per cent of the diseases of the urinary tract 
among men are comprised of prostatic disturbances In addition to 
the various primaiy diagnoses of prostatic disease given in table 6, 
the prostate was involved secondaiily as benign hypertrophy in seventy- 
one, as prostatitis in seven, and as a postoperative condition in two other 
cases, a total of 253 out of 340 cases in which the prostate was affected 


CAUSES or HYPERTROPHIC ARTHRITIS 

The same three factois that are the cause of disease in general cause 
arthritis (1) infection, (2) retrogressive or metabolic changes and 
(3) irritation, chionic or acute These three causes may act alone or 


1 Nissen, H A 
1789, 1925 

2 Goldthwait, J 


Some Obser\atioiis on A.rtl]ntis, M Clin N Amer 8 
E Ostco-arthntis of the Spine Spondjhtis Deformans, 


Boston M and S J 141 128, 1899 nJvlitis 

3 Rosenheck, C Radicular Pam and Its Relation to Spondjhtis 

Deformans from a Neurological Viewpoint. M J and Rec *22 192 

4 Parker, H L, and Adson, A W Compression of 

Its Roots by Hypertrophic Osteo-arthritis , Diagnosis and Treatment, 

Gynec Obst 41 1, 1925 
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m combination The classification of arthiitis used at the clinic, exclud- 
ing speafic and neuropathic forms, is (1) infectious (nonspecific), 
(2) senescent and (3) traumatic 

Infectious, nonspecific arthiitis may produce loentgenologic changes 
of a purely periarticular type, hypertiophic or destructive changes in 
bone, or atrophic changes m bone and cartilage This infectious non- 
specific type is characterized by its situation in many large joints or 
m the proximal and middle joints of the fingers, and occurs pnmaiil} in 
adults between the ages of 20 and 40 Cold, clammy hands and hypo- 
tension are two prominent S)nnptoms 


Table 5 — P'nmaty Diagnosis in Cases of Women zcnfJi Hypei ti opine Aithntis of 

the Spine 



Cases 

Per Cent 

Genitourinary diseases carcinonn of bladder, cjstitis, pvelone 



phritis, cystocele, hydronephrosis renal stone, urethritis, ear 
cinoma of Lidney urethral caruncle fibrosis of the bladder, etc 

55 

34 4 

Cholecystitis, with and without stones 

27 

16 9 

Arthritis 

Miscellaneous myocardial oeg-eneration, chronic nervous evhaus 
tion, migraine constipation, duodenal ulcer, appendicitis 
inguinal henna, etc 

17 

10 6 

Cl 

3SX 

Total 

ICO 



Table 6 — Piimaiy Diagnosis in Cases of Men zvith Hypei h opine Aitlnitis of the 

Spine 




Oases 

Per Cent 

Genito urinary diseases 


240 

70 0 

Benign hypertrophy of the prostate 

120 



Prostatitis 

zs 



Carcinoma of the prostate 

IS 



Oarcinoma of the bladder 

11 



Renal and urethral stones 

11 



Miscellaneous carcinoma of the lvidne4 p\eloncphritis 




stricture, tumors of the bladder, cvstitis etc 

43 



Hypertrophic arthritis 


20 

O') 

Cholecystitis with and without stones 


10 

20 

Arteriosclerosis 


13 

33 

Miscellaneous pulmonary tuberculosis latent s^phili', dnbetc«^ 



myocardial degeneration, carcinoma of the stomach, elc 


S7 

1C 7 

lotal 


310 



Senescent arthiitis occuis usualii in persons bevond middle age is 
generalh confined to the distal joints of the hands as IJeberden s nodes 
or to the spine and knee The boin changes are almost alwais Inper- 
trophic This tvpe is usuallv accompanied In mild hypertension arterio- 
sclerosis and othei evidences of senescence 

Traumatic arthiitis, acute or chiomc ma\ be a periarthritis afiecting 
only the soft tissues, or also the bone m which case the bom clnnge- 
are usually hypertiophic Examples of this are “baseball fingers ' and 
“static arthritis such as are found in obese patients 

It will be seen, therefoic that Inpertrojihic bom change » arc not 
confined to an\ one causatue tepc of arthritis but mn occur i” 
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different types, although the term liypertrophic arthritis is often used 
to mean exclusively a purely senescent or metabolic and not infections 
form of the disease 

The pathologic change seen in hypertrophic arthritis is described 
y Goldthwait as a proliferation of the edges of the articular cartilage. 
With subsequent ossification and extension of the process into the liga- 
ments originating nearby 

In elderly persons, such as those under consideration in this senes, 
hypertrophic arthritis may well be due not to one factor alone but to 
a combination of factors An analysis of possible causative factors 
has been made, foci of infection have been sought, chronic trauma, 
especially in cases of obesity, has been considered, and senescence has 
been determined by other evidences 

That infection, slight or severe, may play some role in the etiology of 
the type of arthritis undei discussion is generally agreed, although the 
degree and niannei of its elucidation are sometimes difficult to determine 
Even III cases which at first seem independent of infection there are 
good reasons for thinking that the microbe factor is contributory Ely ® 
believes that the disease is primarily infectious and that “it is almost 
exclusively m persons whose alveolar processes have had abscesses at 
the roots of their dead teeth ” Horder ® believes that the key to success 
in treating patients with arthritis is given by a full consideration of all 
the etiologic factors involved The etiologic factors are various, and 
m the great majority of cases, if not in all, there is more than one 
factor In such cases, the more accurately the value of the particular 
factor is estimated and dealt with, the better will be the response to 
treatment 

The 500 cases were considered from the standpoint of focal infec- 
tion, the possible and apparent foci being teeth, tonsils and prostate 
On account of controversial opinion regarding the intestine as a focus, 
a consideration of it as such was omitted Teeth were considered as 
possible foci only when dental roentgenograms, showing periapical rare- 
faction, had been made and recorded , tonsils only when close inspection 
had been made and pus liad been expressed, or when the laryngologist 
had repoited that the tonsil was definitely septic, and the prostate only 
after microscopic examination of the prostatic fluid Some of the 
prostates investigated showed no evidence of infection on the first exami- 
nation, but from three to five days later, following a provocative test, 
a large number of pus cells were found in the secretion 

5 Ely, L W The Second Great Tjpe of Chronic Arthritis in Its Rela- 
tion to Industrial Accident Cases, California and West Med 22 260, 1924 

6 Horder, Thomas Discussion on Treatment of Chrome Arthritis, Bnt 
M J 2 633, 1925 



GARVIN— HYPERTROPHIC ARTHRITIS OF SPINE 


123 


Ninety-four (58 per cent) of the women and 178 (52 per cent) 
of the men were ref ei red for investigation of foci Therefore, in dis- 
cussing the incidence of focal infection, computation is necessarily 
limited to those cases receiving consideration from that standpoint Of 
the sixty-two women who were referred foi dental examination, fitty 
(80 pel cent) showed peiiapical infection, and of the 125 men ref ei red, 
ninety (72 per cent) showed similar involvement Ten (15 per cent) 
of sixty-seven women and twenty-eight (20 per cent) of 138 men 
whose noses and throats were examined showed definite tonsillai sepsis 
Other reports on the condition of the tonsils examined were given in 
thirty-nine of the women and m 111 of the men Thirty-nine men 
were referred for prostatic investigation, of whom thirty (77 per cent) 
showed definite prostatic infection 

Besides the patients showing periapical involvement, there were nine 
women and twenty-eight men whose dental examination revealed pyor- 
rhea without periapical infection Therefore, if m addition to the 
patients with definite infection at the apexes, those showing pyorrhea 
alone are added, twenty-eight men and nine women, the propoition ot 
dental infection is raised from 72 to 94 per cent m the men and from 
80 to 95 per cent in the women Eleven women and thirteen men had 
had all teeth extracted previously, presumably on account of infection, 
and, although they cannot be included in this computation since they 
were not referred for dental roentgenograms, they serve to increase the 
possible percentage of cases m which teeth may be considered as foci 

I have already mentioned other repoits on the tonsillar conditions, 
of which thirty-nme were given in the cases of women and 111 in those 
of men The determination of infectious potentialities of a tonsil b} 
inspection is not always accurate, and doubtless many real foci are 
included in those cases not reported as definitely septic C H Ma^ o ’ 
has often emphasized that it is not always the large red tonsil that is 
most to be feared , that the small shriveled one which has lost the pow ei 
to react against and localize its infection and haibors it m a cr\pt, 
sealed awa} fiom the exterior, is a souice of danger Twenh -ilirce 
men and nineteen women gave histones of recurring attacks of tonsillitis 
or of having undergone tonsillectomy previous!} In a certain per- 
centage of these cases it might also reasonabh be a-^suincd that the 
tonsils had been active foci Therefore it becomes apparent that 
although but 20 pei cent of the men and 15 per cent of the women who 
underw'ent tonsillar examination ga\e definite eeidences of septic toii'-ils 
these peicentages might w^ell be consideiabh inci eased speciilatncK i 
least, if this more oi less indeterminate group were considered 

7 Ma\o C H, quoted b^ Hcnch P S Tlie st\'.tcniic Xaturt m ( i t 
Infectious Xrtlinti^ \tHiitic M I 2S 42"' ]^2s 
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Von Lackum and Holloway, « of the Mayo Clmic, have reported 
seveiai cases of primarily infectious arthritis of the spine as well a. 
some of this type under discussion, m which relief or amelioration of 
symptoms leferable to the spinal condition was obtained through treat- 
ment of the inflamed prostate, so that now, in all cases of arttrof 
the spine producing symptoms, it is customaiy to make a thorough 
examination of the prostate Seventy and mne-tenths per cent of the 
patients of this series who had incidental spondylitis had some form of 
prostatic disease, as has been noted, including all forms encountered in 
the diagnoses However, of the entire group of 340 men, the diagnosis 
of prostatitis was made in only forty-five cases (13 2 per cent) Inten- 
sive investigation of the prostate in thirty-nme revealed that thirty (77 
per cent) had definite prostatic infection I shall not venture even to 
intimate that this laige incidence of pathologic conditions of the prostate 
may indicate that prostatic disease is an etiologic factor in the develop- 
ment of this type of arthritis, but it is a most interesting coincidence that 
the incidence of disease of the prostate in 360 cases was 70 9 per cent, 
and the occurrence of hypertrophic arthritis of the spine in more than 
1 400 cases was 67 per cent They are probably merely parallel mani- 
festations of approaching age In any other series of men over 50 a 
large proportion would be observed to have prostatic disease 

Under a discussion of possible etiology various forms of chronic 
trauma, including that associated with obesity, must be considered, and 
therefore an analysis was made of the frequency of occurrence of obesity 
All patients who weighed more than 200 pounds (90 Kg ) were included 
in the obese group, also a few who weighed less, but were of short 
stature (table 7) The lightest patient weighed 160 pounds (726 Kg ), 
and was 5 feet 2 inches (157 5 cm ) tall Only a small percentage of 
the patients were obese 

As mentioned before, certain forms of arthritis or osteo-arthntis 
seem to be essentially accompaniments of middle and late life and mani- 
festations of approaching old age According to Fisher, » m the hiero- 
glyphic writings “the determination of old age was the figure of an old 
man crippled with arthritis ” Therefore I made note of “other evidences 
of senescence” m the case histones analyzed (table 8) Under one group 
I have listed the evidences of senile retrogressive change apart from the 
hypertrophy of the prostate m order that the comparison betiveen the 
sexes might be less disproportionate The evidences consisted of those 

8 Von Lactom, W H, and Holloway, J K. 

Spell Lferonce to Its Focal Aspects, U J and Rcc 122 yand «, » 

9 Fisher ACT A Contribution to the Pathology and Etiologj o s 
arlhL,! wRh Observattons Upon the Pane, pies Und.rlj.ne Its Snrp,cal 
keatnsent, Bnt J Snrg 10 52, 1922 



GARVIN— HYPERTROPHIC ARTHRITIS OF SPINE 


125 


observations, encountered in the course of the average clinical examina- 
tion, which betoken old age, palpable sclerosis of peripheral vessels, 
sclerosis of retinal arteries as seen with the ophthalmoscope, coronary 
sclerosis as suspected from the anamnesis, arcus senilis and the general 
appearance of the patient, such as one who was described as a “wizened 
up old man ” 

About one fourth to one third of the patients, therefore, showed 
other evidences of senescence It is my belief that the condition “inci- 
dental hypertrophic arthritis” of the spine, as I have chosen to term it, 
IS in no small degree a degenerative or senescent type, especially m men 
Its presence in two thirds of 1,415 men more than 50 years of age would 
seem to support such a contention Whether it is referred to as meta- 
bolic or traumatic or as due to the stress and strain of life is of little 

Table 7 — lucHcnce of Obesity among Five Hundied Patients zuitli Hvpei trophic 

Ailhntis of the Spine 


Men 

Women 


Obesity 

Total , >■ 

Cases Cases Per Cent 


340 37 10 9 

100 31 19 4 


Tablf 8 — Evidences of Senescence Associated zvith Aitlintis 



Total 

Cases 

Including Hyperprostatc 
>n Men 

IXcludinK Hyperprostatc 
in Men 


1 * 
Cases Per Cent 

Cases Percent 

Men 

340 

an 71 0 

110 "^3 

Women 

ICO 

39 

21 3 


moment, foi fundamentalh retrogressive metabolism and trauma arc but 
different factors in the same process, and so these other evidences of 
senescence are interesting accompaniments Fislier noted arteriosclero- 
sis 111 the vessels of the synovial membrane, but considered the change in 
the vessels as merely coincidental He believes that artcriosclerosi-; i<; 
mflaminatoi} m oiigm, and therefore attributes the vame can've to Inper- 
trophic arthritis In the cases leported b\ Swett,” arteriosclerosis and 
hvpertrophic arthiitis coexisted, and he considered the ctlolog^ ol both 
to be the same Peiipheral and coronary sclerosis arcus scnili'- gra\ 
hair, hvpertropln ol the prostate or atrophe of the uterus and senile 
vaginitis with senile tremois the stooped posture and In pcrtrojihic 
arthritis foim a decisne clinical picture of the senescent per'-on 

10 Tislicr ^ G T Tlic \atiirc oi iIk So called Rlimm itoid \n1iriM id 
Ostco-anhritis, Brit M T 2 102 1921 

11 Swell r P The \ssociation of \rtcrial Hepertt ii-ion aid C! 'c ' c 
\rthntis, \in I Orthop Surp 15 dis 1917 
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nnl aithntis should be 67 pei cent m men and 

o } 40 per cent m women I cannot explain Noi can I give a reason for 
tlie frequency of Hebei den’s nodes in women and then rarity in men, or 
why so 1 datively few women have angina pectoiis Allbutt sais that 
hospital lecords sliow that the proportion of men to ivomen with aiteno- 
sc erosis is 3 to 1 His experience in piivate piactice. howevei, does not 
substantiate this, he believes that the difterence between the sexes in 
this liability, “at any late to the desciescent kind,” is inconsiderable If 
aiteiioscleiosis is gieatei in men it may be consideied a factor or rather 
as an indication that phenomena of senescence ai e more apparent in men 
Howevei, if it is possible that a focus of infection in the pi estate in 
cases of hypei trophic arthritis has a paiticulai affinity for the spine, in 
vieu of the great numhei of pathologic conditions of the prostate in this 
senes, the diffeience in incidence might be thus paitially explained It 
IS inteiesting to note in this connection that caicinoma of the prostate 
rarely metastasizes to legions othei than the lumbosacial spine But as 
the pi estate was investigated as a possible focus in onl;^ thntj'-nine of 
the 340 men, and as 77 per cent of this gioup showed definite infection, 
the relative importance of piostatitis as an etiologic factoi in this 
seiies can be only suimised, not conclusively stated 

Furtheimore, to such possible etiologic factoi s as tiauma, men are 
much more vulnerable than women, due to their gi eater exposure 
Henderson has noted that hypertrophic aithiitis of the spine is com- 
mon in laboring men over 50 The counterpart of this is in the lelative 
larity of arthiitis of the spine in women just lefened to, wliile thev 
have the maiked pi eponderance of Heberden’s nodes The latter might 
be explained on the basis of mild chronic trauma incident to woman’s 
“handiwork ” Ely belie\es, though, that tiauma is the cause of symp- 
toms but not of the disease itself , that is, that it acts b} spiaiiiing a joint 
ah ead} damaged by disease, 

The practical application of the obseivations m this department 
concerns itself, therefoie, with a lational therapeutic point of view and 
gives a basis foi the development of ceitam pnnciples of conservative 
treatment when considenng the obseivation of such “mcidental arthntis 
If two thuds of the men past the age of 50 have demonstrable In per- 
il opine aithiitis of the spine, and if of this large majoiity relatively 
few give symptoms definitely due to the disease piocess, tlie clinician s 
attitude on encountering such a case should be one of conservatism o 
subiect a patient of 60 to an extraction of teeth oi tonsillectomv or other 
smgical Intel vention foi focal infection solelv on the basis of a positn 

12~An^tt, T C Diseases of the Arteries, Including Angim Pectoris 
London, The Macmillan Company 1915, vol 1, P 534 
13 Henderson M S Personal communication 
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roentgenogram of hypeiti opine arthritis of the spine ^^!th onh mild 
s}'mptoms, IS hardly advisable, to say the least In other vords this 
may be considered m the natuie of a basis foi a more rational and 
conservative consideration of the senescent and arthi itic patient Sei ere 
and disabling symptoms or evidences of a definitely progressne t\pe of 
arthi itis would justifv moie radical piocedures Such cases are most 
infrequent, houever, and in the last majoiity of them leassurance onl) 
should be necessar) 

A second practical consideiation ib the medicolegal aspect especiall} 
in leference to cases resulting from industrial accidents, a point which 
Ely has emphasized A man wienches or twists his back while at w'ork 
and complains of pain and then of disabiht} Roentgenograms show 
the characteristic lipping and spuning of hjperti opine arthritis and 
when the case is called for adjudication the question at issue is wdiether 
the injury is responsible foi the arthritic changes shown m the roentgen- 
ogiam To grant this would be to deny the lole attributed to the iactors 
heie considered — ^infection and the metabolic and senescent phenomena 
That trauma may play some part m the etiology of hvpertrophic arthri- 
tis IS true, but by the term trauma as I have used it, is meant long- 
continued irritation of mild or moderate degree To these factors is 
now added the fact that two thirds of the cases of this particular t\pe 
of arthritis are found incidentall\ in patients undei going ln^ estigation 
for complaints not germane to this particular condition Theiefore, the 
improbability of one single mjurj s being responsible foi tiie obser\a- 
tions of lupertrophic arthritis is obMOUS 

SUMM\R\ VXD COXCLCSIONS 

Appaiently this “incidental ' hvpertiophic arthiitis of the spine is the 
result of a combination of factors and not of an\ one lacloi Infection 
plavs a lole, as indicated bv the presence oi foci m a faiih high jier- 
centage of cases Chronic tiauma is also a factor jiarticul irh m the 
obese group, presumabl)" with exposine to irritation Senescent or ret- 
rogressive metabolic changes are impoitaiit causes 

If there are no SMiiptoms treatment is unnccessan \\ itli niodcritc 
sjmptoms conservative tieatment is indicated Tliib would include pri- 
nianh the total procediues of baking and massage and graded exercise 
The conservative consideration of the lenioval ot loci is tlien in^tificd 
Whenever possible the element ol trauma should be minimized e-pe- 
cnllv in the obese group In i educing the weight or In other iin. ni^ 

In a series of 2 090 mtients more than 50 veirs ot age lor who’” 
roentgenograms of the kidiievs ureter-' and bladdei were c >keii orri' ^ 
1925 40 per cent of the women and 07 per cent of the mc’i -.I-ovt,'! 
hv jiertrophic arthritis of the •'pnie which eoiidilio’i 1 hive ’> 

as incidental livpertiojdne aith'‘iti-' tht ^jnne 
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The case histories of 160 women and 340 men of the group with 
arthritis were analyzed in detail On account of the nature of the group 
chosen, the predominating type of chief complaint was genito-urinary, as 
were also the primary diagnoses Of the men, 70 9 per cent showed 
diseased prostates Seventy-four per cent of the men and 61 3 per cent 
of the women were without any complaint whatsoever of the various 
types of “rheumatic,” neuromuscular and arthritic pains 

Of the women whose teeth were investigated as possible foci, 80 per 
cent had periapical infection , including those with pyorrhea, 95 per cent 
had dental sepsis Of the men, 72 per cent had periapical infection, 
including those with pyorrhea, 94 per cent had dental sepsis Of those 
undergoing thorough examination of the tonsils, 15 per cent of the 
women and 20 per cent of the men showed definite tonsillar sepsis, 75 
per cent of thirty-nine men referred for examination of the prostate had 
definite infection 

The traumatic factoi in the etiology is partially illustrated by the 
presence of obesity, in which the assumption of chronic trauma can be 
made in 24 per cent of the men and in 33 per cent of the women 

The degenerative or senescent nature of this “incidental” arthritis is 
shown by other evidences of senescence in 71 per cent of the men, 
including hypertrophy of the prostate, and in 32 3 per cent excluding 
this condition Such evidences were present in 32 3 per cent of the 
women 

In view of the high incidence in persons beyond the age of 50, espe- 
cially in men, of hypertrophic arthritis of the spine, which is without 
symptoms in a majority of patients, a plea is made for conservative 
consideration, advice and treatment in such cases 

The improbability that a single accident or injury is responsible 
for the development of hypertrophic arthritis of the spine is obvious 
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Bayle “ cained out a study on compensatory renal hypertrophy m 
rabbits after unilateral nephiectomy The lemainrag kidney was e.vun- 
med at varying periods Comparative studies of the two kidneys were 
made in legard to volume, weight, dimension and histologic stricture 
In twenty -SIX of twenty-eight rabbits the remaining kidney was greater 
m weight and volume than the kidney first removed The increase in 
weight and volume reached its maximum and terminated at about the 
forty-fifth day In no case did the lemaining kidney equal twice the 
weight of the other kidney , however, it usually increased from 60 to 70 
per cent There is not an exact parallelism between the hypertrophy and 
the increase in renal function , the augmented function is attained rap- 
idly, the hypertrophy slowly 

The compensatory hypei trophy is produced by an increase m the 
volume of the elements already present in the kidney, not by the forma- 
tion of new tubules and glomeruli The width of the renal cortex of the 
hypertrophied kidney is double that of the other, and the surface of the 
hypertrophied glomeruli is correspondingly augmented The diameter 
of the tubules is also somewhat larger than the diameter of the tubules 
of healthy kidneys Bayle concludes that in healthy animals the com- 
bined phenomena of hypertiophy and cellular hyperplasia in the remain- 
ing kidney compensate exactly for the loss of renal secreting tissue due 
to unilateral nephrectomy 

Carson and Goldstein,^ m a study of experimental nephrotomy in 
dogs with only one kidney, found that dogs killed within forty dajs 
after nephrotomy showed no definite change in the size of the organ 
However, m those killed after forty days, it showed some decrease in 
size after nephrotomy Microscopic changes m the single kidneys were 
similar to those in dogs with the other kidney normal In order to 
encourage destruction of the kidney, sutures were not used after 
nephrotomy 

Magoun studied the functional results of nephrotomy when sutures 
were employed, and was able to demonstrate a definite relationship 
between renal cell destruction and renal function , m other words, when 
much renal tissue was destroyed, renal function was reduced accordingly 
Since microscopic study m Carson and Goldstein's series revealed a 
minimal destruction of renal tissue, even when only a single kidney 
remained, one can conclude that the function should be reduced only 
slightly 

These authors concluded that single or multiple nephrotomies witn- 
out suture in dogs with a single kidney is a safe procedure, that 

2 Baile Henri L’hypertrophie compcnsatnce dii rein, Pans med 32 121, 

3 P26 77T 

3 Carson, W J, and Goldstein, A E Experimental Nephrotomies ill 

Nephrotomy \Mthout Sutures, in Dogs uith Single Kidnejs, J Urol 15.50a, iv- 
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nephrolithotomy without suture m dogs is successful, and that histologic 
studies of nephrotoniized kidneys without suture demonstrate a minimal 
destruction of renal tissue 

Andler ^ states that the frequent occurrence of accessory renal vessels 
IS due to the persistence of embryologic structures Accessor) ^esseK 
to the lowei pole may cause stasis in the renal pelvis The presence ot 
these vessels and hydronephrosis does not always imply a simple rela- 
tionship In a strict sense they are not the cause of hydionephrosis, 
the vessels becoming causative agents only under certain conditions The 
renal pelvis or the upper ureter can come m contact with acces‘?or\ 
vessels, either by dislocation of the kidney or dilatation of the renal pehis 
and ureter With marked dilatation of the lenal pelvis, a valve is termed 
at the uretei opelvic juncture, which may cause definite obstruction 
Pyelographic and functional studies of the kidney are indispensable lor 
a diagnosis which should be determined as eail) as possible 

The best treatment is early nephropexy with severance ot the acces- 
sory vessels The latter will not have unfavorable consequences If a 
valve tormation is present, it should be lemedied by a plastic operation 
if possible, otherwise nephrectomy should be performed Conservative 
surgical intervention is indicated for bilateral conditions oi when the 
opposite kidney is subject to some disease Infected hydronephrosis is 
a contraindication for conservative surgical intervention when the con- 
dition IS unilateral 

[Ed Note — The severance of accessory renal vessels is not ah\a\s 
accomplished without harm to the kidney The experimental voik o) 
Belt and Joelson ® clearly showed that severance of a renal artcn.il 
branch causes necrosis of the area supplied by that vessel with, as an 
end-1 esult a depressed stellate scar equal in area to the region supplied In 
the ligated branch The magnitude of such an area depends direclK on 
the size of the ligated vessel While this necrosis ma) not he e\ten‘'i\c 
enough to produce clinical evidence of renal insufficienc\ , it defimteh 
decreases the amount of lenal reserve tissue, for restoration of function 
in such areas is re^ealed through their work to be anatomicalh imjio^- 
sible When vessels of large size bridle the ureter and cau<=c Indro- 
nephrosis, Quinhy ' has advocated free division of the ureter followed In 
its reimplantation into the most adeantageous position of the pehis awa\ 
from the vessel It must be remembered that anomalous tonditions ire 
frequenth bilateral and hence there remains a potential source of smular 

4 Andler, Rudolph \ciicrc Ernhrunpen ilhcr tin p ttholoei^che Bidtu't'K 
akzcssonschcr hierengcfasuc Ztschr i iirol Chir 19 tOS 1*^26 

5 Belt \ n and Tochon T T Tlu Fftect of ligation tu Pnnc’HS t ’1' 
Renal Arter%, \rch Surg 10 11~ (Tan) 

6 Ou!nb\ W C H\droncphrocic Tr \m \ Gtaittilnn ? Kg 15 

1022 
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rouble on the opposite side, even in those cases in which it has as yet 
given no clinical evidence of its piesence On this account the procedure 
of choice IS one which will result in the least destruction of renal tissue ] 
S^ag^cal Tieatment m N ephntu -Damski^ publishes Ins personal 
experience with cases of nephritis of different types in which surgical 
inteivention was necessary, to which he adds 110 cases of other authors 
He draws the following conclusions In cases of unilateral hematog- 
enous nephritis, the diseased kidney should be exposed and radically 
operated on according to the degree of its destruction, even nephrectomy 
being performed at tunes In ascending nephritis, the treatment should 
be expectant, except m serious cases with marked retention or infection, 
in which surgical measures are necessary, nephrectomy is contraindicated 
by the possible bilaterality of the lesions In hemoiihagic, painful 
nephritis, in which category most of the cases of essential hematuria 
should be placed, operation is indicated , the most satisfactory operation 
is decapsulation, with nephiopexy in cases of nephroptosis Theoreti- 
cally, in toxic nephrosis, especially that produced by sublimate, decap- 
sulation should be performed, but m fact it does not produce a favorable 
result, as the toxic process involves not only both kidneys, but also the 
digestive tract Damski agrees with most other authois m saying that in 
cases of chronic interstitial nephritis, mainly acute or subacute nephritis 
with oliguria, or anuria with edema, or serious uremia, the treatment 
should be decapsulation , cure has never been observed, but the ameliora- 
tion may be of long duration It is not in our power to influence the scle- 
rotic or cirrhotic processes of glomeruIonephntis,with or without signs of 
nephrosis One of the author’s cases proves also that decapsulation is 
of no value, and even harmful, in cases of advanced chronic nephritis 
with cirrhosis and arterial hypertension 

Hyd} onepJn osis — Caulk® states that the tiend of modern renal 
surgery is toward conservatism, and that as a result many kidneys that 
would have been removed have been left to function He reports a case 
of resection of a stricture of the supeiior renal pelvis for the relief of 
partial hydronephrosis At operation it was noticed that entrance from 
the true pelvis to the upper superior part was markedly constricted 
Partial nephrotomy was performed over this region m the upper part 
of the kidney, the renal substance being opened down into its pelvis The 
upper part was moderately dilated, but still retained health} cortical 
substance It was impossible to enter the upper pelvis from below 
because of a dense scar This mass of scar tissue was exposed and 
resected until the pelvis fiom lielow -would admit one finger A rubber 


7 Damski, A Sur le traitcment chirurgical des nephrites, J d’uro? 21 203 , 

8 Caulk, J R Resection of Stricture of the Superior Reinl PeU is for Rchcf 

f Partial Hydronephrosis, Surg Gynce Obst 43 279, 1926 
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Certain features noted at operation are worthy of mention the 
peritoneal fold extends fax laterally, the fatty capsule of the kidney 
IS poorly developed, the renal fossa is shallow, the suprarenals are 
not superimposed on the upper pole, there is marked lobulation of the 
renal surface, and many adheient vessels are encountered The site 
of the pelvis is usually on the anterior face of the kidney, thus making 
Its approach for pyelotomy somewhat easiei The ureter may be 
flattened out over the isthmus In case the kidney is to be saved after 
division of the isthmus, care should be taken that the ureter is freed 
and Its proper course maintained by nephropexy 


[Ed Note— The diagnostic features mentioned, aside from pye- 
lography, are for the most part indeterminate and hardly to be relied on 
Since the advent of tirographic study in its various details much has 
been learned with regard to horseshoe kidney Before this time the 
diagnosis usually was made at the operating table With careful 
pyelograms, however, at the present day it is possible in most instances 
to establish the diagnosis and to determine the operative procedure to 
be followed ] 

Schillings^® repoits a case of heminephrectomy for pyonephrosis in 
a horseshoe kidney He reviewed the reports of 108 cases of surgically 
treated horseshoe kidney In only twenty-two was the diagnosis made 
before operation In twenty cases there was no lesion, eighteen showed 
hydronephrosis, eleven, pyonephrosis, twelve, tuberculosis, thirtv-two, 
stones, four, neoplasms, and three, cysts There were two cases of 
nephritis and two of trauma to the kidney , one case was complicated with 
a fistula and one with a ureteral stone Heminephrectomy was per- 
formed m fifty-two cases, eight patients died Palliative operations 
were pei formed in thirty-seven cases, with death in four 

Haas comments on the relative frequency of horseshoe kidney, 
more than 300 cases having been described Usually, through the 
obstruction to the urinary outflow, the conditions for the development 
of hydronephrosis, pyonephrosis and calculus are present The usually 
demonstrable abnormal course of the ureter over the inferior renal 
pole with Its consequent compression is noteworthy m this connection 

Tumors m horseshoe kidney aie rare The few cases published are 
remarkable, as all but one (a cystic tumor in the isthmus) have occurred 
in the right division of the double kidney Haas describes an unusual 
case in which the resected right side of a double kidney showed three 
different types of renal tumor The patient was a woman, aged 45, 
who had suffered from hematuria, pain in the right side and fever at 
intervals for three and a half years Shortly before she was admitted 


10 Scliillings Le rem en fer a cheval, abstr, Zischr f urol Chir 19 410, 

11 Haas, N C Tumoren in Hufeisenmeren, Ztsdir f Urol 19 81, 1925 
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to the hospital, a papilloma of the bladder had been removed by 
fulguration Because of persistence of pain and a mass in the right 
side about the size of a child’s head, the patient was admitted to the 
hospital On cystoscopy a gaping right ureter from which blood came 
in a thick stream was noted The left ureter revealed clear urine, and 
the function of the left side was normal At operation the right kidney 
was found to belong to the horseshoe type and was resected at the 
isthmus In the specimen removed a hypernephroma the size ot a 
fist was found in the upper pole, an adenoma the size of an egg in the 
lower third and a small papilloma in the lower duision of the pelvi<; 
The pathologic differences between the tumois were verified micro- 
scopically 

[Ed Note — ^The occurrence of several types of tumor in the same 
organ is rare, but is occasionally seen When a large mass is noted in 
the region of the kidney associated with papilloma ot the bladder, the 
possibility of papilloma of the renal pelvis being present must be borne 
in mind The case described, in which three separate neoplastic entities 
were encountered in the same kidney, belongs in tbe realm of pathologic 
curiosities ] 

Siedner reports a case in a woman, aged 32, who complained of 
renal colic on the left side There was diminished function in the left 
kidney The pyelogram showed a second cup-shaped pehis abo\c the 
normal pelvis, with its own ureter which joined the ureter of the normal 
pelvis at an acute angle At operation this ureter uas transplanted to 
the pelvis of the noimal kidney, since its opening appeared stenoved 
Convalescence was uneventful, and the patient uas free from pain 
three months later, at which time the icnal function had mcrca^rd 
Anomahes and Calculi — Harbit/ notes that l^Iot/fcldt in 1914 
collected an enormous amount of material dealing with anomalies oi the 
kidneys and meters klotzfeldt studied the reports of aliont 4 500 
necropsies Harbitz earned on a sunil.ir senes ol nncstigation^ '-tivh- 
mg 942 neciopsies of infants and 2,336 others From tbe^e two '-trit' 
of necropsies, 7,778 in all, the following fc.at tires were determined 
Theie w'cre 161 instances of renal or urcter.al anoimlic^- ( iboin 
2 pel cent), twenU-two cases of renal aplana, tweiu\-two of rend 
hjpoplasia, eighteen of horseshoe kidnce nine of eetojne kidnc’, , tbin.- 
seven of double nretei fortN-eight of kinks or conecnit d Mite lo'-- 
mation m the ureters with congenital Indronejihro^i^ and fi e eu 
kidnee The number of anomahc= reported is too email a*' e''* ' 

of ureteral abnormahtt mat eanh e<^cape attcnticei In tbe oo” ’o . > 
Harbitz the number cboukl probdih run ''bout 3 tier e'eut 1 1 e" 

12 ‘^icelntr Ztir Optniion m"! Dopj> ’n < ''i.n 7* c r ’ I ’ 19 '"2 iT' 

1' Harbn’ F L reUratinonnn~U j Vtj ' •■i b" i^’ \i'' ” I* ^ 

M(kn«b SC “4 07 10" and IF -l 7' O - < t< O - la 7" . 
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oncerning the geneial conditions piedisposing to the fonnatioii of 
calculus, Haibitz feels that a metabolic diathesis plays a gieat i6!e in the 
foimation of mate and oxalate stones, while infection is the impoitant 
factor in the formation of phosphate stones In neciopsy material mate 
stones weie moie commonly found, in contrast to what is seen in sur- 
gical cases The oxalate stones aie i datively small, have shaip edges 
and for that leason may be associated with hemoiihage moie fieqnently 
than the otheis Calcium carbonate stones occui infiequently They 
are white and haid Among the raier stones Haibitz mentions, besides 
cystm calculi, one of indigo in a 7 yeai old child who had had indigo 
in the urine for a lather long time and had died of intestinal tubeiculosis 


[Ed Note — This is an unusually laige series of cases fiom necropsy 
material, and is of some value fiom tlie standpoint of geogiaphic 
pathology in that it comes from a Noiwegian somce The frequency 
with which renal and uieteral anomalies occui vanes in detail with 
every long list of pathologic specimens studied, but on the whole Haibitz' 
review conesponds fairly well to that of European and Ameiican 
writers As regaids the structure of stones, theie is a gieat divergence 
of statistical opinion with every series of stones analyzed Likewise the 
question as to whether urate and oxalate calculi are the pioduct of 
increased excretion of their chemical constituents (a so-called metabolic 
diathesis) or are due to renal infection is debated, and, m spite of much 
experimental work during the last six years, must be considered 
unsettled j 

Nephi olif/iiasis — Kains states that nephrohtlnasis may be diag- 
nosed either by colic, lenal bleeding and jrassage of stone or bv 
roentgen-ray examination In modem diagnosis the lattei is sufficient 
There has, howevei, been a ceitain peicentage of cases of failme of 
the roentgen lay to cast a shadow, in European clinics tins figure is 
from 3 to 5 pei cent American observeis have placed it at from 
10 to 15 per cent Many of these stones have been made visible by 
pyelography 

Kains lepmts a case m a woman, aged 37, with pain m the region 
of the left kidney A plain i oentgenogram was negative Pyelography 
revealed a stone in the left renal pelvis Six months later, the plain 
I oentgenogram gave a positive picture of the stone Pyelotomy was 
performed The stone was found to be composed of calcium oxalate 
and calcium phosphate Kaiiis believes that the lack of cementing sub- 
stances was the cause of its failure to cast a shadow at an earlici date 

Marion^® demonstrates the ad^antage of ureteial cathetei ization m 
ureteial colic due to calculi He states that the patient is usually 


14 ICains, Z Bcitrag zur Khnik unci Diagnostik clcr Strahlendiirdiiassigcn 

Nierenstemc, Ztsdir f nrol Chir 20 66 1926 

15 Marion, G De I'utilitc dn catlictensine ureteral dans la coliquc nep i <- 

tiqiie par litluasc, Presse med 33 1043 1925 
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relieved as soon as a catheter passes the stone, and the pehis empties 
Marion is an ardent advocate of leaving the ureteral cathetei in place, 
even foi several days, but does not advise it in e\er} case He hmit'=: 
it usually to cases in which there is lepeated colic, without passage 
of the stone and accompanied by fevei In one of his cases a t\oman 
had attacks of severe right lenal colic for three }ears The last cri^^is 
was of three weeks’ duration, but not accompanied b) feter it could 
be controlled only with morphine The meter was easih cathetenzed, 
and the pain was immediately relieved The roentgenogram showed a 
stone the size of a cherry in the upper uieter In a second ca'^e there 
was pain in the right ureteial region of tw'enty-five days’ duration Fhe 
diagnosis lay between renal and gallbladder colic Ureteial catheteriza- 
tion was carried out, an obstiuction, wdiich w'as oveicnmc, was 
encounteied 17 cm above the ureteral orifice The pains ceased com- 
pletely aftei several hours The catheter w'as left in place for twcnt\- 
four hours Oil injections weie given The loentgenogram showed 
a stone in the upper third of the uretei Eight da}S later the stone 
was passed spontaneously In a third case, chills, vomiting and other 
serious symptoms accompanied the colic Ureter.al catheterization 
levealed an obstruction 15 cm up, a small ureteral bougie w’as passed 
There was model ate fevei foi ten da 3 S, after which a new attack ot 
pain set in Ureteral catheterization w'as again pei formed, and as the 
cathetei was engaging the ureter, the stone fell into the bladder Marion 
also believes m the use of belladonna in preference to morphine 

Renal Tube) cnlosis — Rovsing and Erode’'' icMcwcd tlicir cases of 
renal tuberculosis 632 cases from 31 various hosj)itals, 78 of these cases 
w^ere eliminated Anahzing the remaining 554 cases thc\ come to the 
follownng conclusions Uimary tubciculosis ocelli'- most frcqncnth 
betw'een the ages of 20 and 40, a little earlier m women than in men 
The light kidney is more commonK aficctcd csjiccialh in men Ken il 
tubeiculosis at times show's itself macroscopicalh as .i diffuse pro^c^-- , 
w'hen there is but one locus, it is usualh m the njiper pule In 8s y r- 
cent of cases there w-ere macroscopic changes m the meter 1 r mm > ml 
gonorrhea hacc no relationship to the occurrence ol nroi;enil i! tulo r- 
ciilosis In w'Omen it fiequcnth occnis m association wnh pitvi'’c 
The initial svmptom of renal tuberculosis is usu ill\ d\ ■•nrn ((>2 >*_ 
cent), less frcqncnth leiiil pun (25 per cent) ind olc i^ion db. ’a 'i 
tuna Howecci m the course ol the entire di^c i-i b' m nurr < i, - 
in 50 per cent of cases Albuminuria is prc'-cni m 11 ]- r cc" 
pjnria is pi.acticalh alwa\s present I’.icilh of tnbertUo- -- 1 . 1.1 ■ ’ ’ 

16 Ro\sin£r Tliorkik! and Frotk RmI"'" ir<I KI ” i i : f ' 

(be Tubcrkiilo't <kr Hanu\(!,( D'bl {■’ i 117 - 

Ztsclir 1 I’rol Ciiir 19 -tl' 1*^2(> 
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nephrectomy, 13 per cent of the patients 
died while m the hospital, 98 per cent of the patients died from tuber- 
culosis, general or affecting the remaining kidney, 3 2 per cent of 
them from operative complications Technically it was found important 
in nephrectomy that the ureter be entirely removed through a button- 
hole incision in the iliac fossa Records showed that 62 per cent were 
well following nephiectomy Death usually occurred within the first 
year after nephrectomy and was generally due to tuberculosis of the 
remaining kidney or other organs Postoperative treatment is impor- 
tant, especially in lesions of the bladder, which were treated with irri- 
gations of phenol solution if they did not heal spontaneously 

Hofmann^’’ describes a case in which the bladder showed tuber- 
culous changes, and, by inoculation of animals, tuberculosis of the right 
kidney was demonstrated The patient refused operation, went to 
Kissingen and was treated with sun baths, rest, artificial sunlight and 
injections of tuberculin About a year later he came under observation 
on account of tuberculosis of the left epididymis The urine, however, 
was completely clear, and cystoscopy revealed a normal bladder with 
none of the tuberculous changes previously seen in the wall of the bladder 
or at the right ureteral orifice Ureteral catheters returned clear urine 
from both sides, which was negative on inoculation of animals Orchidec- 
tomy and epididymectomy on the left side revealed the typical picture 
of tuberculosis in the parts removed 

Hofmann feels that the case mentioned shows the possibility of renal 
tuberculosis being cuied by conservative medical treatment, at least in 
rare instances 

[Ed Note — Such reports as that of Hofmann appear from time 
to time m the literature and are of more than passing interest in that 
urologists of the present day generally hold that spontaneous cure of 
renal tuberculosis does not occur, and that relief is to be sought only 
when surgical measures are applicable The contention might be raised 
that m Hofmann’s case the kidney which he considered sound is still 
tuberculous, the process having been walled off (corresponding to the 
closed parenchymatous or occluded type described by Halle, Zuckerkandl 
and Braasch) m such a way as to prevent the escape of bacilli or pus 
cells into the urinary stream ] 

Falci states that renal tuberculosis is a more serious disease m 
children than m adults Fifty cases of renal tuberculosis were observed 
in children Fourteen cases became bilateral, twenty-five remained 
unilateral and eleven disappeared from observation Four patients were 

17 Hofmann, Willy Ueber em Fall ion konsen^ativ geheilter Nierentuber- 

kulose, Zentralbl f Chir 52 1025, 1925 

18 Falci, Emiho La tuberculose renale de I’enfant (frequence evolution 

pronostic) comparee a cede de I’adulte J d’urol 20 300 1925 
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between 1 and 6 ^ears of age, eight betw'een 7 and 12 \eaib and tori\ 
between 13 and 18 years There w-^ere twent\-siK bo\s and twcnt\-tour 
girls In thirty-six cases (72 per cent) the lesion was unilateral and in 
fourteen (27 per cent) bilateral In a series oi 177 adults it was 
unilateral m 152 (85 8 per cent) and bilateral in twent\-fi\e (14 per 
cent) From this it is seen that m children the disease is more ire- 
quently bilateral Further analysis show's that with increase in age in 
children, the tendency toward bilateral disease decreases In adults 
this also occurs up to the age of 50, after w'hich there is a icndencx 
toward marked diminution m the percentage of bilateral lesions Fnc 
children with bilateral disease lived from one month to four \ear'' 
Three of eight more cases were lost sight of and fi\e are luing but arc 
in poor health Of twentj-five patients operated on ele\en (44 per 
cent) died, in four the condition became worse and in four it remained 
stationary, six (24 per cent) were cured Death was iisualK caiisid 
by generalized tuberculosis In adults the numbei of cures is eqiinalenl 
to 50 per cent as against 24 per cent in children 

Pazzi notes the association of calcified retroperitoneal and mescn- 
teiic lymph nodes in cases of renal tuberculosis Occasional!} thc'C 
may be confused with lenal and ureteral calculi by their form po'>ition 
and radiologic relationship In one case of renal tuberculosis a sm ill 
round shadow was found in the corresponding renal field '1 Ins w a'- 
thought to be caused by calcified Kmph nodes Studies with the 
ioentgen-ra\ catheter and p}elography did not clear the sitinlion 
in fact, tw'o additional shadows were lound m the region of the lower 
pole On examination the reIno^ed kidneA showed that thc^e shuioW' 
were caused by areas of caseation in the kidnc\ In another ea'^e oi 
renal tuberculosis in a man aged 45 there was a shadow in is^ociation 
w'lth the kidne}' It was impossible to determine whether tliiv w^s > 
stone oi a l}mph node All studies on the kidnei ga\e negitne n^nlt- 
except to reveal tubeiculosis of the coi ic^'pcnding kidne\ Follov ni" 
nephi ectoiu} , roentgenograms still showed the snme =h idow In i third 
case with a specific Instore, all urologic studies foi tub^renk e cu 
negatne Neeerthclcss roentgenograms showed two '-ni'ill ’■mino 
shadows in the legion of the left ureter Further suHiti'- 
these shadows la\ outside of the uretei 

Hels has gathered his material from 377 C'e-- oi . 

foi renal tuberculosis in which there were definite rteord- tar ^ 

the treatment ol the ureter and the course oi hiahng n, ’'x v > ' 


19 Pa”! Ermanno Claneh calcii can i el!’’ li '> •'i. ’a i 
12 s'6, 1025 abstr Ztschr i uro! Cut 19 41' I'E ) 

20 Hels Robtrt Utlitr Ou Tn.’' 'k (f 

kiilo't mil lu'ondirer Rc'-ui.ksuiinui’iv *ur Ft,’ ' ' " d--. 
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In foity-two cases the uietei was lesected through an incision in the 
iliac fossa with healing by primary union in 78 5 pei cent, ureteia! 
fistula in 9 5 per cent and tubeiculosis of the soft tissues in 2 5 pei 
cent, in 219 cases in which the meter was removed through the nephrec- 
tomy incision, healing by piimary union occuired in 74 per cent, ureteral 
fistula in 5 per cent and tuberculosis of the soft tissues in 17 per cent, 
in 116 cases the uietei was buiied, with pi unary union in only 
49 per cent 

[Ed Note — Thevenot states that piimaiy ureteiectomy for lenal 
tuberculosis has been abandoned in France, since in many cases it is 
useless, or it aggiavates the postoperative condition Persson states that 
the best results are obtained by simple pnmaiy suture after neplirectom} 
In sixty-two of sixty- four cases in which the meter was ligated and 
dropped into the wound and pi unary sutuie carried out, the wound 
healed in two weeks Whenever any infection occurred, the wound was 
usually drained foi three or fom days only ] 

Walters of the Mayo Clinic reported on the disposal of the ureter 
in 282 cases of nephrectomy for tuberculosis, m all cases complete 
data were obtainable Ligation of the ureter with catgut and sterilization 
of the cut end with the cautery seems to have been the most effective 
means of treating the tuberculous ureteis in which there was not 
sufficient stricture to produce distention In 48 pei cent of these 
cases there was primary union of the incision before the patient was 
dismissed from observation The incisions remained healed without 
subsequent drainage Twenty-seven per cent of patients similarly 
treated, whose incisions were draining when the)' were dismissed (from 
three to five weeks after operation), report subsequent permanent 
healing of their wounds 

Anothei method used m the Mayo Clinic was sutuiing the cut end 
of the ureter to the margin of the skin at the lower angle of the incision 
This allowed escape of the contents of the ureters to the outside without 
contamination of the wound This method has now been practically 
discarded in the Clinic, and it is interesting to note by actual comparison 
of the various methods, used for a period of seven years, that this one 
is ineffective, as measured by primary healing of the wound Walter‘= 
states that the results of partial or complete ureteiectomy with nephrec- 
tomy, as measured by healing of the wound and ultimate end-results m 
fourteen cases of strictiiie of the tuberculous ureter insufficient to 
produce obstruction and distention do not warrant the emplovment 
of the procedure as a routine The cases of demonstrable stricture an 
distention of tuberculous ureters obviously form a separate group since 
the stricture forms a closed sac if it is distal to the cut end of the ureter 
W J jMaio now removes all ureters with the kidney if the constrictec 
ureter is distended to a point below the stricture In the other cases le 
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clamps the uretei with a hemostat without sepaiatmg- it from its iatt\ 
sheath, in order not to disturb its cncumureteral circulation, dnidcs ii 
with the cautery and drops it back without a ligature, \shich he hehe\C'' 
might act as a foreign body Aftei thorough hemostasis the mci'-ion 
is closed without drainage After his study Walters concludes that 
following nephiectomy foi primai}'- lenal tuberculosis the method oi 
compression of the stem of the ureter, ligation with catgut and -steril- 
ization of the cut end by the cautei)'- pioduces the best cnd-rc'-ults as 
measured by primaiy healing of the wound Impro\ement takes jilatc 
m vesical symptoms and in general health independent ot diainaye «>t 
the wound in the meter aftei nephrectoin\ 

Young states that uncomplicated cases of lenal tubcrculo'-is aie 
rare, the bladdei is involved m about 40 pei cent and the genual tract 
in about 26 pel cent of cases Genito-uiinai} tuberculosis is onl} i.ueh 
seen in large tubeiculosis sanatoiiums, it was found in onl\ si\t\-lnt 
of 10,000 sanatorium cases Gemto-urinary involvement makes tuhci- 
culosis of the lungs infinitely more dangeious than when othci legions 
aie affected, such as the bones 

Young leviews 222 cases of tuberculosis of the genital tr.iet ( )i 
these the genital cases with lenal involvement numbered 114, genual 
cases with doubtful renal involvement eight, genital cases without such 
involvement, 100 Of the 222 cases in which the genital tiact was 
affected, the kidneys weie fiee in onh 100, showing again the miiktd 
inteiielationship in the disease The cpuluhmis was iinnhcd in 17^ 
the seminal vesicles in 185 The epididjmis was affected alum in 
thirt 3 '-seven cases, wdicicas the seminal \esiclcs were affeUed alone m 
fortj'-sevcn, showing that epiduhinal tuberculosis .done is the rarest ui 
all foims of genito-uimai} tubeiculosis In 191 cases ot tiihertulous 
infeetion of the piostatc gland, the kidnc\ was iinohed in eight\-M' 
in 171 theic w’as othei genital nnohement 

Young states that neiihieclonn can almost i]wt\s hi jki nunu u 
thiough a cuned low incision e\tia])crUoneall\ When ihe me < i' 
e\poscd, he thinks it is important to iiiuet ])iire ])henol into u to di^ti-.i 
as fai as possible, the tubciculoiis prexess m the inixons nxiMh'-",t 
He does not think it wise to ti\ to renio\e the entire uretir J \ 
iiietei eannot possihh be icmewexi and it is duigemu^ ’w i -,t 
last inth of the tuberculous urettr, ojieiiing into i dtiu in-'i j--' 
dnining wound instead oi being brought ne ir lo ^hi i 

fibrous lube He dmost ne\tr reinoM- the ireoj 
and distended He iniecis jihenol hg ue-- tie u’-tx^ •' 
excises the kidnc\ 

21 ^ onne 15 H 1 eb i »>' " t x > > ’’ 

1 MKlmtin M 25 171 3«3. 
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As a basis foi piogiiosis it was found that in the case of malignant 
cystadenoma the piopoition of living to dead was 2 1 , m papillaij car- 
cinoma with deal cells, 1 1 , in adenocaicinoina with granular cells, 1 3, 
and m alveolar caicmoma, 1 7 

Extension of carcinoma into the lenal vein has long been obseived 
and metastasis to the lung, bones and livei is usuall)’- lecognized as being 
brought about in this inannei Such involvement of the renal vein begins 
in the small vessels, as was shown in a case reported by Ke 3 'sei and 
Foulds -■ That venous involvement is of grave import is shown by the 
fact that, of forty-five patients whose renal veins weie giossly involved 
with ttimoi, nine died in the hospital, twenty-two died subsequently, five 
lemained untiaced, and only nine aie known to be alive However, cei- 
tain patients suivive foi a long time Albiecht discusses two patients, 
in Avhom neoplasm had invaded the lenal veins, who were alive and well 
foul and a half yeais, and twelve yeais, i espectively, after operation 
Hyman mentions two patients alive and well three and a half years, 
and foui and a half years after nephrectomy In the klayo Clinic senes, 
foul remained well foi six years, one for seven, one for eight, one toi 
twelve years, and one foi fouiteen yeais aftei opeiation Judd and 
Scholl®'’ leported an unusual example of a fatal embolus arising from 
adenocaicinoina of the kidney which involved the leiial vein and the 
vena cava 

In studying the gioss pathology, two factois stand out the size and 
site of the tumor The size of the tumor bears a distinct relationship 
to the postopei ative i esults This is also apparent in the high mortality 
among patients with tumois that had caused such extensive destruction 
by then growth that their original site could not be determined Large 
tumors are not only more difficult to lemove completely, but also show 
a greatei tendency to perirenal and pelvic involvement If the tumor 
IS situated in the median portion of the kidney there is early evidence of 
Its piesence, and it is discovered while relatively small There is a larger 
percentage of living patients in this group than m the group ot patients 
with polar tumors 

Involvement of the renal pelvis or extension through the renal cap- 
sule indicates that the disease is well advanced and that the prognosis is 
bad klere encroachment on the renal pelvis without actual imoivenient 
does not affect the course of the disease adversely ] 

27 Ke^ser, L D and Foulds G S The Evtension of Hypernephroma h\ 
Wa\ of the Renal Vein, J Urol 7 463 1922 

2S Albrecht Paul Beitrage zur Klinik' und patliologischen '\natc.mie der 
mahgnen Hypernephrome Arch f khn Chir 77 1073, 1905 

29 Hyman, A Tumors of the Kidney, Surg Gyncc Obst 32 216, 19-1 

30 Judd, E S , and Scholl A J Thrombosis and Embolism Resulting irom 
Renal Tumors J A M A 82 75 (fan 12) 1924 
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Albrecht found metastatic involvement m eight of fourteen caretulh 
traced patients, and noted pulmonary metastasis m all cases m which the 
disease was advanced The a\erage postopei atn e length of hie in 
twenty-one patients, of the Ma}^ Clinic senes wdio died from meta'^ta- 
sis was less than thiee 3 ears 

Cases are recorded m the hteiatuie of patients who icmained in 
perfect health for seveial years and then died from metastasis \mong 
the outstanding cases are those of Albiecht and Clairmont, in which the 
patients lived for seven and ten ceais, i espectn eh , after operation and 
died latei fiom metastasis 

Broster^^ reports the case of a patient who lemained well loi nine 
years after nephiectomy b}’- Thonipson-Walker, and then suficrcd a 
spontaneous fracture of the femur, the result of secondare tumoi CasC' 
like these make one doubt lepoits of cure m cases of In pei nephroma 
Certainly the three or five year series usualh allowed in other tepes oi 
malignancy is inadequate in renal tuinoi s 

Tiimoi of the Renal Capsule — Haslingei states that the most 
common renal tumors aie h3q3ernephi oma, carcinoma and c.iicoma 
Tumoi s of the capsule and penienal fat aie notewoitln foi their mlie- 
quency The} are raiel}'^ diagnosed preoperativeh In spite of the prog- 
ress of uiologic diagnosis, it is often impossible to asceitam whether .i 
tumor is in the parenchyma or in the capsule Infiltration to the adjacent 
organs confuses the diagnosis and makes excision e\lremcl\ difiicull 
Haslinger lepoits a case of a patient, aged 51 with a tumoi m tin 
legion of the light kiclnei She complained of gastiic prcssuie n iti^c 1 
vomiting and belching C}'’Stoscop\ and p\clogra])h\ showed kmkmg 01 
the right iiietei with the kidnec displaced downw iid and c lU luou-' 
deposits along its oiillme ]£\ploiatoi\ opcrition icvciUd i tumor 
aioiind the kidncc iin oh ing the peritoneum and attending colon l)i tth 
occuiied twein -foul d.usaftci operation \t nccio]rs\ 1 tumor cm 
long, 12 cm wide and 7 cm thick was found I’uhologu dh it v i-. <>! 
a mixed tepe showing inaiiih a fihiohpom i with lipoM n't'- m 1 s. 1 < 
section theie was a casciilaiized pohinoiphoccllul ir ^ luom i 1 hiMi* >' - 
out the tumoi weie dc posit of bone 

In discussing these e i^cs Ilislmgei siues ih >’ lumo.s (,i ;n, '.1, , 
of the kidnec must he diriciinti ited inio eoniuituc tissn t,' , - . 

renal cajisnk uid those 01 the ]>einend 1 it li\ei ] one < 
inoie uneommon Palhologn dh line ire eithi’ pun 0,-1 . -■ 

01 mixed tumors undeigomg m ihgn ‘rt dege’u’ ’ i.n t t' 

1^21 1 e\ H w t d cast s of lo^ sneh inn s >i d to .■ a. o i 
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20 per cent fibrolipomas, 10 pei cent myolipomas, 10 per cent fibro- 
myolipomas and 14 per cent sarcomas Alexander considered heredity, 
congenital disposition, peripheral nervous disturbances and diseases of 
the thyroid and hypophysis as possible factors in the etiology Birsch- 
Hirschfeld classified them as embryonic adenosarcomas or sarcomatous 
glandular swellings He believes that they originate in a part of the 
Wolffian body which has continued to develop after birth These tumors 
have also been designated as blastemas because often many connective 
tissue elements are present Bone has often been found Hashnger 
believes that these tumors may possibly be due to pressure on the renal 
artery or to bleeding m the renal capsule followed by organization 
Muscle tissue has also been found Because of the presence of the many 
and varied tissues, some observers have considered the tumors embryonic 
m type Many are characteristic because of their large growth, ranging 
m weight sometimes from 30 to 60 pounds (13 6 to 27 2 Kg ) There 
IS a marked tendency to recur The operative mortality is high, but the 
chief cause of death is from recun ence Hashnger advises a transpento- 
neal approach and resection of all the perirenal fat If possible, the 
tumor should be removed and the kidney left, if it is in good condition 
Tumor of the Renal Pelvis — ^Hashnger®® notes that papillomatous 
tumors of the renal pelvis are rare, in spite of the numerous publications 
concerning them that have appealed in recent years In sixteen years 
only two cases weie found in his clinic, although during the same time 
306 (0 65 pel cent) kidneys had been operated on The etiology is not 
clear, but hereditary disposition of the mucous membrane toward tumor 
formation, chronic irritation through pyelitis, calculi, chemical irritation 
and other causes are cited as possibilities The literature shows that 
50 per cent of the tumors undergo malignant degeneration and spread to 
the ureter and bladder Diagnosis offers many difficulties Because of 
the tendency of the tumors to spread and become malignant, the only 
treatment is nephro-ureterectom}'' Hashnger reports two cases, in one 
of which there was a double ureter 

Jiiteii enal Tumoi — Gordon and Feldman described an interesting 
retroperitoneal tumor The situation is difficult to diagnose accurately 
unless urmar)^ disturbances are associated The possible conditions to 
be considered are the retropei itoneal lymphosarcomas, lipomas fibromas 
and various tumor-like disturbances of development connected with the 
suprarenals, kidney or retroperitoneal cysts The case of a ivoman, 
aged 60, is reported who had intermittent pain and swelling m the 
region of the left kidney for four years The pain gradually became 

33 Hashnger, Kolman Die Zottengesclni ulste des Nierenbeckens Ztscfir / 
urol Chir 20 77, 1926 

34 Gordon, W H , and Feldman M S An Unusual Abdominal Aeopn-m 
Interreml Rhabdom}oma, Ann Om Med 3 706, 1924-1925 
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more severe and was associated with constipation and blood\ ^tool‘5 
Operation revealed an extensive carcinoma which apparent!) in\ohed 
the pancreas Roentgen-ra)' treatment was instituted, but did not re!ic\c 
her Later, on cystoscopic examination, a provisional diagnosis ol tumor 
of the left kidney was made Dr Hugh Cabot opeiated and lound a 
large inoperable tumor resembling a retroperitoneal sarcoma, the ‘=ourcc 
of which he was unable to determine Furthei roentgen-ra^ ircatincut 
was given and finally to control the pain a cordotom\ va^ pcriormcd 
The patient continued to fail and died several months later 

At necropsy the tumoi appealed to have originated at the juiKlurc 
of the celiac axis and the aorta It involved the renal pehis, left sujna- 
renal, panel eas, aorta and adjacent tissues When sectioned it resembled 
an ordinaiy myoma of the uterus The diagnosis of \arious pathologi'^ts 
to whom tissue was submitted are substantially as folloi\s ( 1 ) kionno- 
sarcoma arising from the aortic wall with low' grade ol im!ignan(.\ 
(P F Morse) , (2) congenital interrenal rhabdoin)oina, cellular and 
atypical in areas, to be called a rhabdomyosarcoma, of local mabgmnc) 
only and arising primarily in a disturbance of dc\clopmcnt oi the 
myotome (A S Warthin) , (3) leiomyosarcoma (malignant Icioimom i) 
(B Lucke), and (4) leiomyosarcoma (J Ewing) In the final dis- 
cussion the tumor w'as called a rhabdom) oma 

Clinically, rhabdomyomas arc most often found in the gcmto-urin ii \ 
tiact They usually grow' slowh, but may undergo malignant cb mges 
and grow rapidly In the differential diagnosis ot rclrojieritonc il tumor'' 
the possibility of congenit.il distuibancts of dcNelopment in the Knm 
of intencnal tei.itomas geneticalh i dated to those of the kidnc\ must 
be consideted 

Rcital Cyst — Begg asseits that bolit ir) bcmoirbagiL c)'-t^ ot the 

kidney aic raic, only about twthc cases iieing lepoited liu'i 
are of the nature of partial hematoncpbiosis when ilic souui oi tin 
bleeding remains actne for a long time In some instinct'- the 
ma^ arise from an ingioma ot the ren il pirenclnmi Btge rtpof- 
a case in whith tbe lowei pole ol the kidnt\ is tntiiih (Ktujnto 1 a 
a c\stic tumoi 11 cm m diameter 1 be wall oi tbe t\^i i- o- o’M' I\ 
fibrous and \aries in thicknes-- between 1 ind 2^ nim < )n I'l’ u 
the tumoi ec of dirk lluitl blood and i iri) tlo' i-cmvo 1 

inteinal lining of tbe cNst IS Miiootb uui glistening e'ttj ’ 

of fibiin and clot arc ulbertnl No dil Ued m’Os .ti(1 - h - <0 ’ 

mg arc ajiiiiitnt in tbe w ill ol tin c\si 1 bt i p,- i 'n' i " > 
renal jichis is noimil the Itiwei is dtstn v -hg' t . » ’ 
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bustle can be passed At two points bosses pioject externally At 
the uppei part tlie cyst is separated from the remainder of the kidney 
by Its laminated fibrous wall, and the part of the kidney immediately 
adjacent to this appears to be pale and compressed The internal 
measurements of the cyst are 9 2 cm fiom above down, and 68 cm 
m the othei two diameteis The whole was covered by the fibrous 
capsule of the kidney, which passed without interruption into the 
capsule of the sound part of the organ 

Extimcnal Hypeuieph oma — ^Tyson reports a case of hyper- 
nephroma of the gallbladder m a woman, aged 63 The gallbladder was 
removed, and the patient lecoveied from the operation On section the 
gallbladder was a mass of growth The histologic characters of the 
tumor were identical wnth those described as being tjpical of hyper- 
nephroma by Grawitz in 1883 No portion of gallbladder could be 
identified in the sections But at one side there was a small poition of 
liver The clear cells with distinct walls supported by a fibrous stroma 
could not be 'confused with those of any other neoplasm Pmey, who 
examined the tumor, said that the present tendency is to regard renal 
hypernephroma as being derived from altered renal cells, and there can 
be no doubt that true suprarenal rests in this organ are fai from com- 
mon, although the theory that hypernephromas grow from such struc- 
tures would presuppose their comparatively fiequent presence 

Suprarenal rests are extremely common in certain situations, for 
example, along the spermatic cord, in the bioad ligament and on the 
under surface of the liver, but no record is available of such a struc- 
ture m the wall of the gallbladder Borst is still strongly of the opinion 
that the majority, if not all, hypernephi omas aie of suprarenal origin, 
and there is much to support this view, if it is accepted, the explanation 
of the genesis of the present tumor would not present insuperable 
difficulties The neoplastic growth, either of suprarenal rest in the 
hvei near the gallbladder or in the wall of the gallbladder, would well 
account for its occurience 

Pyelonephiifis — Caulk leviewed 2,100 cases of lenal infection, 
1,191 occurred in adults and 909 in children The relative frequency m 
male and female seems dependent on the period of life In chil- 
dren, girls piedominate 3 1 In this series there were 684 girls and 
225 boys, in adults the pioportion is almost 2 1 755 were women 

and 436 w ere men In 102 cases renal infection complicated pregnane} 
With this contributing element eliminated the incidence is not stnkingl} 
different , about 33 per cent in favor of the female In the latter period 

36 T^son, Wilson Hj pernephroma of Gall-Bladder Cholecj stcctoim , Bnt 

T Surg 13-757 1926 , 

37 Caulk, J R P\elonephritis Its Incidence, Engendering Elcmenis ma 

Impelling Influences J Urol 16 117 1926 
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of life, between the ages of 50 and 80 when renal inicction- rt^nhnie 
fiom obstructions of the lower itnnaiv tract are <^0 trequent in men 
the proportion in men and women is more nearh equal being Ifn 3)1 

The most important featuie not onh in the production hut in tin 
peipetuation of renal infection is stasis It ma% he die result m jne 
existing pathologic processes w'lthin the iirinan ti.iet or ^ecoiuhn tn 
some extrinsic mfluenee particulaih to pressuic re'^iilting imni niothid 
piocesses m some of the other oigans or tl^‘^ue'' 01 it in.u he '-eh 
engendered 01 automatic and secondan to the infection lioni the kidmi 
Itself The lattei type is Caulks impiession of the luiiflamcnt il it itun 
in the foieground of so-called acute peclonephritis which U'-u UK <!i- 
appeals spontaneous!}, hut in many mslanees lca\cs it'' ‘•cai 

Opinion has varied lelatne to stasis resulting from pieeM'-trig 
obstruction If one should accept the woik of Biedl and Ki in'- Lnnierii 
and Ahiami, ^ilayei, He}n and others th.it a heallln kuliiet estreli'- 
hacteiia, it w'ould he perfect!} easy to explain the'-c inteetiDiis 
“filth in a pool * or the contamination of a stagnant pond hut the woik 
of Peinice, Scagliose Sheirmgton, D}ke, and paiticnhih tint oi 
Helmhol?, has shown definitely that bacteria aie not cMUtid tlnoudi 
a kidnev unless the intcgiiU of its -'ccicting suifaec his keen hmian 
Theiefoie, it must he a question of jiressure ami the elteit iM'Ud m, 
the ciiculatoiy bed h.Uetct the tau'-e, the effect when ome p.<»im<-' 
should he tenieched as pioinpth ,is possible to jnoleel ig iiii'-l hal 
piessuie w’hcthei this is through the tuhukir s\sjtm hinjihilK 
or the venous channels. ,is Ilinimn icecnth ile'-rnlnd tin -utt.o’ 
stii f.ice should he piotectcd fiom furthei in\ ision 

Lc\t-Dietfus icjioits .III umisn.il cist of hiliteiil ])\ tlom pk' 
compile ited h\ seicic hcmaturi i I he hcmitun.i wlmh w jiMur-t 
w.is the fust semptom .ind h.ad '•tilted thiet di\s jiievion-h l)'i’t' 
the same pel lod theie h id been d\ ''111 n imiiieqtuiKi vhulifh-qj 
.iftei foit}-eight houi'' J he pnieiit hid diiln't'- oIi'Mm 10 t'*..’ 
constip ition and t e. lull ic lesion I’Iu'-k il t\ im.n iiion re\( dt i. o i 
light kulnee Cvstoscopie e\miuiition 01 the hlx’du n 1 « 

lesult'- Both meters wtie t uheteii/td lolinv V 1 a 1 i 
linn uul ]iim tm the light suk le on onuin 
Koeutgeiiogi nils of the kidiiei " weit mg '.\i I ’ d - '< 

sitond uietei.il e itlute ri? itioii a l-igi ‘inn,' i- ) k 
the uimt irom both kKliuv" n wi)) ]>i ^ n k ’ I 1 
tmci J he cquiite ni i 'ch 5 )\>' v ^ o . , , 

jduuol'-ulphoiqihth dein te^'t m JJ ' - 

iIkI 2! ]''tt eellt 111, tht kit \ '' 

'S' 1 ^ \ \ 1 ' , \ ‘ ]v ' k t ’ ' ' 

1 n t’ I I I ' t t I ■■ ' - ' 

SS 'SI I'Cs ' , , I 
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nephritis was made Several hours after the ureteral catheterization, 
the patient had a chill, increased temperature, thready pulse, profuse 
hematuria and frequency She was given caffeine and camphor, and 
1 Gm methenamine intravenously The retention catheter was left 
in place for five days, during which time the urine became normal 
The patient was placed on a milk and vegetable diet for five weeks, and 
the bladder was irrigated frequently She recovered, and the urine 
was free from pus and bacteria 

[Ed Note — This type of urinaiy infection is rare, but it has 
previously been described by Marion The heavy renal bleeding may 
readily complicate the diagnosis, the high temperature is unusual and 
may be explained by the piesence of the diabetes The important points 
in the treatment of the case are the insertion of the retention catheter and 
frequent irrigations of the bladder ] 

Dudgeon,®® in a symposium on renal infections at the Royal Society 
of Medicine, classified the types of infection into (1) infections due 
to a special group of hemolytic bacilli, (2) infection due to Bacillus coh, 
(3) Bacillus pioteiis and (4) Staphylococcus albus 

The great differences between the special hemolytic bacillus infection 
and those due to Bacillus coh were that they ran a more acute course as 
a rule, and were of longer duration, that complete recovery usually 
occurred and the urine became fiee from the infective organism, and 
that there was hypei sensitiveness to specific vaccines 

Colon bacilli infecting the urinary tract may be grouped into hemo- 
lytic and nonhemolytic strains The hemolytic group accounted foi 
about 70 per cent of cases in men and about 30 per cent m women, 
although the percentage was higher m women suffering from acute 
fever With the nonhemolytic group the percentages among men and 
women were reversed Rabbits were readily immunized by the hemolytic 
group, but often with gieat difficulty by the nonhemolytic 

Although from inexperience Bacillus piotcus had been regaided as 
nonpathogenic to man, it is well to realize that it may give rise to acute 
infections, and the bacillus can then be recovered from the blood 
The temperature in some pioteus infections reaches a high level e 
urine is alkaline, contains mucus and pus and often masses of trip e 
phosphate with the mucus Vaccine treatment has been found to e 
of definite value when the acute stage is over 

The presence of Staphylococcus alhits in large numbers m the urine, 
together with pus, was, m the author’s experience, invariably associate 
with the presence of a calculus 

39 Dudgeon L S , Lepper, Elizabeth, and Thomson-Walker, J 
on Bacterial Infections of the Urinary Tract, Proc Ro> Soc Ved 
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Lepper,^^ after reviewing the literature concluded that in ‘■pile oi 
apparently contradictory statements the following f.icts had been c^-t ib- 
hshed (1) It is comparative!} eas\ to produce Ic'^ion*; m a kidiu\ 
by injections of organisms either into the blood stream or into iIk 
ureter, provided some obstruction ol the meter is produced u t!ni 
time, and (2) inflammator\ changes of the sub‘'tancc of the kidiicN or 
its pelvis can be produced by the intia\enous injection of bacilli .lioin, 
without the piesence of obstruction to the outHow ot the in me the 
occurrence of such lesions is, however, uncertain as i'^ aKo the dcqici 
of severity and their localization 

Experiments were earned out In Leppei to produce an ciih ‘•licdit 
lesion in order to deteiniine ivln obstruction to the outilou oi uiiiu i- 
so important She found that in the evpeiimental piorluctioii of Ic-iom 
in the kidney, obstruction of the uretei is important in bniiijiiiit ibont 
dilatation of the pelvis and pressure on the \cins wliicli nn\ ic'-nlt 
m extravasation of infected blood into the sub‘<tance of the kidiui'- 
and subsequently diffuse inflammatory changes thioughout tlu kuliics 
Intiavenous injection alone, how'cvcr, acts In iiroducing cmliohsm oi 
small arteiies, especially those supphing the pajiilli, the li^iom an 
localized, and much less sc\ere than those produced b\ the t\tri- 
vasation of infected blood into the tissues, such as occurs aitci olntriU' 
tion of the ureter 

Thomson-Walker ' duides uriinr\ infection into two group- 

(1) infection m a uiinan tract alread} the scat of di-ca'-c '■nth >- 
stnctuie, enlarged prostate, giowths in the hi iddci oi ‘■toiu, n.d 

(2) infection in a pievioush hcaltln unn.ir\ trnt In tin )>rt-ta’ 

discussion, he deals only with the latter He dc-tnlic'' itilK tin ■■\nip 
toms and course of acute infections The more oIi-cutl clniird t 
w'lnch tlic symptoms do not picsent tlicni-clics dc irl\ nuhidi ilai-t la 
which high temperature m i\ lie the oni\ sMiqitoin and in >'li’t!i i- I\ 
examin.ition of tiie urine will rexeil the n itnre oi tin di-t i-t 1! i o 
moie often ‘■ecu in ciiildien In oilier c i-t s jinn iloneniw b> po tino 
may be the most jirominenl s} mptoin '1 he idling jiiin of jitth”- n >, ' 
mistaken for appendicitis Heinatuna a- in inili \1 s\ nijit'sn n ’ jj *1 

puzzling 1 here is ilso i group ot t i-e- lortuniub i -•< ! 

in which the inlection i- eortual uid ni whit'i C < ap e ’■t ' 

stci lie 

Jheie lie thue coniinon \iiittit' o' ihro t 't • ' 

(1) lecurreiit p\ehti- ind i\-iiti- (2) thomu t 'fi. \ >i , 
pielitis .111(1 (3) bacillnni wiih tosfiu Pa , 

conimoiih }'iuFIu\ .(ik wh'tb i- ■'n i'\ ''"t- ' ’ 

1 hoin-on-\\ ilktr ha- lottii t'x* i^ca'a'' t- ’ ' ’ ’ 

bowel in tlu co’ir-t oi d'ki'i’u 1 * 

theitliirt rtionane’''d- the '< pm n-”" t, ’ ' - _ r - 
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abdominal operations In discussing- treatment he leviews the use of 
alkalies, diuietics and urinary antiseptics He cautions against the 
use of hexyhesorcinol in cases in which chionic nephritis is associated 
His remarks on the use of intravenous injections of drugs are dis- 
paraging He appioves of lenal lavage in the chronic cases 

Feirer, Meadei and Leonard^® made a study of the drugfast chai- 
actei of oiganisms They used cultures as follows the Hopkins strain 
of Bacillus typhosus , a strain of Bacillus coh isolated from the stool of 
a typhoid carrier who had been taking hexylresorcinol for one year, 
a stiain of Bacillus coh isolated from the stool of a normal adult, a 
strain of Bacillus lactis aeiogeucs isolated from the mine of a patient 
who had been taking hexylresorcinol for more than one yeai, and a 
strain of Bacillus coh isolated fiom the urine of a patient who had not 
taken any drug 

They investigated the development of the diugfast chaiactei in 
these stiains to silvei nitrate, mercurochroine 220-soluble, foimaldehyde 
(to represent methenamme), acriflavine, hexyhesorcinol and phenol 
It IS deal that the lesistance of certain oiganisms to tlie bacteiio- 
static influence of the drugs ordinarily employed m the tieatment of 
urinary infections may be laised to a high degree, that this lesi stance 
IS highly specific and that in acquiring it the strain may become much 
more sensitive to the action of certain other geimicides It was hoped 
that this investigation would result in an exact and explicit method of 
drug lotation so that the treatment of all these infections might be 
begun with a definite diug for the purpose of enhancing greatly the 
susceptibility of the offending organism to the action of anothei While 
these experiments point definitely to principles which may have an 
important clinical bearing, the few cultures examined vary too widely 
in their reactions to these geimicides to admit of sweeping conclusions 
The authors found that Bacillus coh and Bacillus lactis floopeiic? 
maj^ develop enormous resistance to the action of silver nitrate and 
mercurochrome-220 soluble when exposed in the test tube to concen- 
trations of these germicides permitting growth Under the same condi- 
tions these organisms may become from five to fourteen times more 
resistant to the bacteriostatic action of formaldeltyde and acriflavine, 
but develop only a relatively slight tolerance to hexylresorcinol and 
phenol 

The drugfast character is highly specific None of the thirti drug- 
fast substrains showed increased tolerance to any of the germicides 
ordinarily employed in the treatment of unnar\ infections other than the 
particular one to which it liad been exposed 

40 Feirer, W A , j\Ieader, P D , and Leonard, V Development of the Drug 
Fast Character in Vitro and Its Bearing upon Drug Rotation in the Jf-unsicment 
of Chrome Unnarv Infections, J Urol 16 97 1926 
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The acquirement by bacteria of a specific druglast character nia\ 
be accompanied by a greatly increased sensitn eness to tlie action 
other germicides, but this increased sensitiveness beais no relat.nnMiip 
to the degree of diugfastness acquired A substiain vincli lias acijinrcd 
great resistance to the action of a derivative of one oi the lieaw tncuds 
(mercurochrome) may show no marked inciease in scnsitneiicss to 
other germicides, while the same cultures exposed to the .Ktioii o. .i 
drug which does not lend itself to the development ot more tli.ni 
slight degree of the drugfast character (heN:\hesoicinol) ma} liecdnc 
much more sensitive to the action of other geimicides 

While cultures exposed to the action of one germicide (htwl- 
resorcinol) may develop substiains of much gieatei «enshi\ eness to ihe 
action of another (formaldehyde), the substiains ot the same euUuris 
developed by exposure to the action of the lattei germicide ma\ slim, 
no increased sensitiveness to the former Ihc authors suggest tint the 
results of these experiments indicate a logical plan ot diiig rontion 
m the treatment of chronic urinary infections 

If treatment has not been given, he\\hesorcmol should be admin- 
istered by mouth foi a period of fioin thirty to si\t\ da\s Laigc do-ts 
should then be substituted, and silver nitrate solutions cmplostd locilK 
Throughout this tieatinent the fluid intake should not be incitistd li 
silver nitrate has been used persistentlj , hewhcsorcmol oi .icnllninc 
should be admmisteied by mouth, and aciiflaMnc should he cinplon'l 
locally If mercurochi ome has been used persistenth the olunduig 
organism has jirobablv develojied an inci eased resistance to ineunn 
Hexylresorcinol oi aciiflavine should he admmisteied In mouth to h 
followed after from thirte to si\t\ days In mcthenamine in hrg( du-t -- 
and silver nitrate locally If methenamme Ins been nsnl pirsistuitn 
the organism inae have developed increased sensitn nusv. ut sihn mt' 
and this should be tried locally If no impro\cmem le-ults tin. nepoua 
should be as indicated m an untreated jiatient 

If acnfiavine has been used peisistenth , siKer nitrue sl’n'dn . 
emplo^ed localh and methenamme oi liewlresurimnl afiminnn ,t o 
mouth If hex\ liesorcmol has been used ]»trsist( nil\ lir i <i' t > 
methenamme should be substiiutcd togcihct with siKu nit' 'U ' 
local!} If no impro\tmenl results unlliMne sliould h ini' i < 
b\ mouth foi fiom lliiru to sim\ (li\s tu he lolkivM! 1\ t 
of methenamme and siher iiitriie 1 ‘h dh 

If these \arious rotations prow to 1 h nn'iHn --ir' 
should he th it in mged lor in nnin ited n on n’ l . . 
m this eonneetion that the Inghisi peutni ct ui i ' 
m a senes of chronic m m !r\ inltvtions w s ri,' ’"'t' 

\ew Yoik llospnd tullowmg the - mnli i n - ’ ' ' 
h\ month and icritl ome h'Clh life n « ' 
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advantage in this method, although it does not appear to be i elated to 
the development of the driigfast character 

Any change from one drug to another should be sudden and com- 
plete, and there should be no interval of suspended treatment between 
the two The drugfast character developed m the test tube is lost, to 
some extent at least, pfter a few days’ cultivation of the organism in 
a drug-free environment, and its enhanced susceptibility to the action 
of other germicides may presumably become lessened in like degree 
under these circumstances 

Pennephnhc Abscess — Pugh^^ reports two cases of permephritic 
abscess, one in a girl aged 5, the other m a boy, aged 8 Both were 
successfully operated on under local anesthesia Pugh concludes that 
permephritic abscess formation, particularly that due to metastasis, is 
more common than is generally supposed The history of infection and 
pain in the costovertebral angle in children suggests the condition 
All doubtful cases should be studied thoroughly from a urologic stand- 
point and an exploratory operation performed, it can and should be 
performed under local anesthesia 

41 Pugh, W S Permephritic Abscess in Children, Urol & Cutan Rev 
29 387, 1925 
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nng m 2 000 abdominal opeiations in 1914 In the same jear, Elliott 
and Dingley" leported eleven cases following abdominal operations 
During the peiiod between 1918 and 1920, Bradfmd ' studied massne 
collapse in connection with war wounds 

Scningei ® was the first to desciibe this condition in the American 
hteiature In 1921, he lepoited seven postoperative cases, four ot 
which followed appendectomy, two, heiinoirhaph), and one, hemoi- 
ihoidectomy 


In 1925, Scott ‘ leviewed all the lepoited cases of the postopeiative 
variety and found sixty-foui cases, to which he added four of his own 
In September of the same yeai, Jackson and Lee’- demonstiated the 
relationship between massive atelectasis and plugging of the bronchi by 
foreign bodies or secretion, the lemoval of which leads to a gradual 
reinflation of the collapsed lung 


THEORY 

Four theoiies have been evolved as a lesult of the obseivations and 
investigations conducted by various authors 

1 In 1908, Pasteur ® advanced the opinion that collapse of the 
wall of the chest, due to paialysis of the diaphragm and, probably, of 
the accessory respiratory muscles, was piimary and that the collapse of 
the lung was secondary Subsequent investigatois, adhering to this 
original opinion, added the statement that any bionchial secretion which 
may be found is present meiely as a result of diminished aeration and 
may aid the piocess Bradfoid® was a suppoitei of this idea The 
observations of Sante ® do not support this theoiy 

2 Elliott and Dingley ^ failed to obtain atelectasis in cats, when 
they produced hemipaialysis of the diaphiagm and the lespiratory mus- 
culature They advanced the theory that atelectasis was produced as 
a result of diaphragmatic immobilization associated with bronchial 
obstruction, the alveolar air being absorbed by the circulating blood 
Jackson and Lee’- and Tucker’® favor this explanation and maintain 
that obstruction alone, produced by inspissated mucus plugs, ma\ cause 
atelectasis 

3 Brisco” consideied the atelectasis secondary to inflammation 
affecting the retroperitoneal portion of the diaphragm This results m 

4 Elliott, T R , and Dingley, L A Lancet 1 1305, 1914 

5 Bradford, Sir J R Oxford Loose-Leaf Medicine 2 127, 1920 

6 Scnmger, FAC Surg G>nec Obst 32 486 (June) 1921 

7 Scott, W J M Postoperatne Massne Collapse of Lung, Arcli 

10 73 (Jan ) 1925 

8 Pasteur, William Bradshaw Lecture, Roial College of Plnsicians, 

9 Sante, L R Radiology 8 1 (Jan ) 1927 

10 Tucker, Gabriel Surg Gmec Obst 42 743 1926 

11 Briscoe, J C Quart J Med 8 293 1920 
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a disturbance of the function of the diaphiagin and llic av-oci - 

rator} muscles on the imohed side 

4 Biadford,® although fa\oiing the thcnu of Pa^iLin ' -a <’ 
that the condition could he hiought about In ^agal ''innnlaiion ifottM,- 
the constrictor mechanism of the bronchioles hut he could not of. 
am coi roborative evidence Scott' fa\ois thl'^ thcor\ ami rou'-o'’- 
that atelectasis is pioduccd In means ot a \a''omotoi imclnni-i i iia 
atelectasis being piimar} and the bronchial ohsttuciion ^(con<ia>\ 
thick, tenacious mucus piesent in the bronchi due to tin. <tnnnt itioa .1 
a low grade infection is the cause ot the obstruction '^nitt. aid' 
that the force of cohesion held the walls ot the hioiK.hiole'- in mpo-i 
tion, once the\ w'eie appi oximated liout and II,i\tei '* a.t oi t! t 
opinion that anesthetics do not pla\ a jiait in tin pioduLlioi o. jin'- 
complication and also gne suppoit to the thcon ot Bi ulioid 

Ihe contralateial ^arlet\ ot atelcctasn 1 allow iiig -'heht tiri.nw o 
fiactuie as noted In Bradfoid ' is best c\pl lined In the loiiith lima' 
The experimental woik of Carlson’ has been cited m '-up]v>ro\( o' 
this theon This authoi produced contraction and c\p union 01 d 
lungs of certain amphibi.ms In stimulation of the aagin ind U'U.o'i 
stiatcd the same eflcct In clcctiical and inecb inic il stmiul 'tioa ot ] ' - 
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a mild bionchitis puor to opeiation develop an extraoidinai} degtee 

of bionchoirhea postoperatively, even aftei spinal, local oi gas anes- 
thesia 

(b) The cough reflex is in abeyance, due paitly to the use of mor- 
phine and paitl}' to the voluntary postopeiative inhibition oi muscular 
activity peimitting accumulation of secietion 

(c) When the obstiuction is complete in any bronchus, the 
impiisoned an is absorbed by the cii dilating blood, and atelectasis 
ensues 

In further support of our belief, the following facts are offeied 

1 Physical examination of patients immediately following operation 
and at various intervals thereafter has shown that atelectasis does not 
occur until several houis have elapsed This argues against the sudden 
production of atelectasis b} means of a leflex vagus mechanism and 
shows that time must elapse dui mg which theie is an accumulation of 
mucus leading to bionchial obstruction 

2 In a numbei of instances, we have been able to anticipate tire 
development of atelectasis in patients undei anesthesia, who gave evi- 
dence of increased secietion in the lespiratoiy tract We have applied 
the teim “wet patients” to these cases 

3 The finding of mucus plugs b)- Jackson and Lee ^ in two cases 
at necropsy, and the demonstration of such plugs m vivo Nearly all 
obseiveis have noted the presence of mucopurulent expectoi ation 

4 Reinflation of the atelectatic lung following bi onchoscopic aspi- 
ration of the mucus, as described by Tuckei and Manges’^® 

5 Recuiience of atelectasis following reaccumulation of mucus in 
the bionchial tree, m amounts sufficient to produce obstruction The 

c>cle of secietion-obstruction-atelectasis-aspiiation-ieinflation has been 

completed seven times in one case, reported by Hearn and Clerf It 
would be difficult to explain this phenomenon on the basis of stimulation 
of the vagus 

6 Atelectasis of mild degree may be produced in normal persons by 
placing them for a time on their light side However, this differs 
fiom the postoperative form m that it disappears immediatel} on a 
deep inspn ation. as shown by fluoroscopic observations reported b\ 
Webb, Forster and Gilbeit^" 

15 Manges, W F A.m J Roentgenol 11 517 (June) 1924 

16 Hearn W P , and Clerf, L H Ann Surg 85 54 (Jan ) 1927 

^7 Webb’o B , Forster, A M and Gilbert, G B Postural Rest lor Pul- 
monary Tuberculosis, JAMA 76 846 (March) 1921 
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iN'Cini NrL 

Paitial 01 massne pulmonai\ alckcta'-i-. i" ciui i.intLi i 0 
all kinds of abdominal opeiations and alter ail t\p'-' <.t a, - 
We hare obsened cases dereloj) alter ‘•])ni.il kicd .nfiK, u 
legional block anesthesia nitions oxide and o\m:( n and ’ko wi- 
anesthesia admnnsteied hr either the open oi the cl(>'» d med • 
aiifl without gas induction 

P.isteui - has leported ca^-es a'-^ocnted with dpiliiiHiuK j'ut 
the diaphiagm 

Piadloid ' has icpoited massne ate'lecta‘-n aiti* gun-^lmt \ 
oi the chest abdomen thigh and buttock^ and lolktwm^ ir i* 
the pehis and temin and also has mentioned two in whu i 
lasis oecuned as a sequel to oidinan pneumonia withciu lihni' - 
lung oi thickening ol the plcuia 

Othei authois hare noticed tins condition lollowing niUitn 
e.nes m jieiMjns ot raiious ages In oui ‘•mes tin ronnet-, 
hor ,iged 12 and the oldest i m.in aged 68 

ihntr ol the filtr ji.itients rreie mik" d lu siiciUi non 
lemales oiiei.ited on m d\es the Ktnal incidenet r 1 in iiho- 
])eiiod in rr'lneh iheu rrere 419 m nor ( ists m rrhah ojwi ii-i 
been done, thirlr-trro ji.itieiits dertlojxd auUit.isn 1 hn c 
It le.ist 70 pci eent of all jiostojK i itne pulinonn' eo.npln. ition 

1 iiKi* tills. \ Hul 
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CLINICAL FORMS 

From a consideiation of the clinical manifestations piesented in 
our cases, we have been able to recognize four types (1) The ful- 
minant 01 frank type, (2) the moderate type, (3) the latent oi mild 
t}pe and (4) the transient or evanescent type 

1 Fnhmmnt Type — The fulminant type is the most readily lecog- 
nized, presenting a unique symptom complex It represents those 
cases leferred to by several authors as the “collapse attack” The 
attack begins with a sudden sharp rise m temperature, pulse and respi- 
1 ation, associated with a sharp pain in the chest, dyspnea and cyanosis 
The patient appears moiibund, however, there is an absence of toxicit} 
unless this complication is associated with some othei acute infectious 
process These patients have, m addition, a profuse diaphoresis, which 
necessitates frequent changing of gowns and bed clothes, coupled with 
pronounced facial eiythema, which assumes a bnck-ied discoloration 
as described by Soltau The alarming symptoms usually abate within 
thirty-six hours, and the furthei course is identical with that of atelec- 
tasis of moderate severity 

A characteristic posture, which is almost diagnostic, is assumed in 
this stage The dorsal spine is bent and the head is inclined toward 
the affected side The patient lies on the side involved 

Physical E vamination — ^The postoperative examination of patients 
is carried out under unfavorable conditions, because the patient cannot 
be moved about, nor can he be made to assume a position favorable foi 
the elicitation of certain signs 

Inspection, which should be carried out with the patient as straight 
as possible in bed and lying flat on his back, leveals the marked asym- 
rneti}" of the chest The affected side appears smaller, as if flattened, 
the interspaces aie diminished in size, the ribs seem to converge, and 
a marked respiraton lag is present This is in marked contrast to the 
apparent bulging and the exaggerated excursion of the sound side 
This has been ascribed by Osier to a condition of iicarious emplij- 
seina dei eloping on the unaffected side The costal margin flares better 
on the affected side when the lower lobe is the seat of the disorder This 
is due to the absence of the antagonistic action of the diaphragm, as 
described by Hoover 

There is tiacheal displacement toward the affected side, most marked 
in atelectasis of the right upper lobe 

18 Soltau, A B Bnt :M J 1 544 (March) 1925 

19 Osier, W, and iIcCrae, T Principles and Practice of Medicine, Aeu 

York, D Appleton & Co , 1923, p 639 

20 Hoorer, C F Am J M Sc 159 633 (Ma^) 1920 
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Heart The cardiac impulse is displaced t'<v.nr'I tlie ahec 
Ihe superficial area of cardiac dulnes^ ma\ be oli^cuicd b\ 
expansion of the unaffected lun^ When the (inire lunj f 
upper lobe is atelectatic the di'^piacenient ni tiic taiui c mi 
obliquely upward, toward the aflcctcd <;ide Ihe C'id'>e i 
is most marked m cases ol right-sukd atclccti^i" 

Lungs The atelectasis ina\ iinohe a part oi i I ibe 
lobe or a wdiole lung Lilatcial iinohement iin\ be pu'i.it 
lender the diagnosis almost impos‘'ii)lo bcciu^-e oi a la! k a 
alteration in the negatnc piessuics ot the two jileiiial c nit < ' 
this occuis, the displacement of tiie me<li I'^tin il '-iriaiiiU' i'' 
.md the physical signs dependent <in the di'-pl.iccinent '!■> , "i 
d he most common site is the right lower lobe oi ilu jv'-’an-- 
of It The area of atelectasis is trringular with llie b>- ]< i t' 
the back It is inteicsting to note tint ihi'- area (>i i!u i.rn 
commonh iinohed in the atclccta'^is oi jiiLinitnie oi \.( a ii 
described by Holt and Howland 

Dulness, flatness Ol nnpaiicd le'-onaneo is pw '-mi o\( i ti ( v 
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case was one ot general pei itomtis In this connection, it must be 
1 eineinbei ed that the cases associated with othei acute conditions doubt- 
less show a high tempeiature as a lesult of the primaij^ pathologic 
involvement, and the patients stiff ei an added use in tempeiature because 
of the siipei imposed burden of atelectasis In uncomplicated cases, in 
which simple oi interval appendectomies have been performed, with 
the subsequent development of atelectasis, the temperature ranges 
between 101 and 103 F , the pulse between 110 and 120, and the respi- 
lations between 28 and 35 

A piobable explanation of the hypertheimia may be found in the 
chstuibance of equilibrium between the pioduction of heat and the 
loss of heat The skin is able to dispose of heat by conduction and 
ladiation and by the evapoiation of sweat, depending on the rate of the 
cutaneous ciiculation Through the lung, heat is lost mainly in the 
vaporization of the water contained in the expired an (MacLeod “) 

With the patient at lest in bed and coveied with blankets, the 
efficiency of the cutaneous thermal regulating mechanism is decreased, 
hence, the bin den of heat dissipation is thrown on the lungs Normallv, 
this tiansfer of function is assumed readily and is adequate, howevei, 
in the piesence of pulmonaiy atelectasis, the alveolar surface is dimin- 
ished and the oiganism attempts to compensate by increasing the 
cutaneous circulation, it is unable, however, to effect an equilibrium 
between production of heat and loss of heat, without a use in temper- 
atui e, even in the pi esence of a compensatory tachypnea 

The pulse late is increased in pioportion to the elevation of tem- 
peiatuie, although it has been ascribed to the stimulation of the auto- 
nomic neives and ganglia incident on the displacement of the medi- 
astinal stiuctures The distress and perturbation of the patient also 
have been atti ibuted by some to this cause 

The white blood count is not much influenced, it langes from 8,000 
to 12 000 in uncomplicated cases, occasionally it rises to 20,000 in the 
piesence of other associated disorders 

2 Model ate Type — In the moderate type of atelectasis, the sjnip- 
toms and signs aie less severe, and the amount of pulmonai)’’ atelectasis 
IS less extensive 

3 Latent Type — ^The latent cases manifest few sjmptoms refer- 
able to the respiratory tiact and are discovered by caieful observation 
and attention to the physical manifestations These patients usualh 
exhibit a considerable degree of dyspnea when placed on their unaf- 
fected side but not as marked as those with a “frank” or moderate 
trpe of atelectasis The physical signs usually clear up m a few dars 
lear ing no residuum , hence, the condition is frequently o\ erlooke 
If all patients rvith slight ferer rvere examined postoperative!} as a 
loutine we beliere that more latent cases would be discorered 
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4 Evanescent Type — The transient t\pe usual]} picscnts moderate 
or mild symptoms, and its onset is ushered m b^ a sudden delation m 
the temperature, pulse and lespiration The graiiti nt the simptom' 
and their duration are subject to marked lanation, howcicr tlic dm* 
ical picture is commensuiate with the use in the tempciatmc pu!=c and 
lespiration, in the absence of other complicating pathologic conditma* 
Simultaneously with the sudden sharp rise of temperature, the jnticni. 
IS extreme!) peituibed and is apparent!) the subject of ‘•nme cal.i^-- 
tiophe The symptoms aie those piesented in a model ate tipe oi 
atelectasis, and the d)spnea may be extieme Ihe teimmatinn i' i* 
abrupt as the onset, aftei seieral houis all the uigcnt simjitoms dis- 
appear and the patient is apparently noimal The plnsical di*- 

appear coincident!) with the clinical impro\cment The abatcnKiit oi 
the distress is almost invariably associated with the cvpcctoriti'Ui oi 
thick, tenacious mucus 

Roentgenologic studies m these cases aie mcagci ‘^mcc rDLUtmim- 
giams could not be seemed at the piopci time 
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a bionchopneumoiiia snpei imposed on the atelectasis develops Such 
patients exhibit an inciease in the seventy of the symptoms associated 
with a bloody expectoration and lales over the affected area These 
patients, in contrast with those affected merely with an atelectasis, are 
definitely toxic 

Friction sounds, both pleural and caidiac, have been found in oui 
cases, and have also been lepoited by otheis We believe that in the 
gieat majoiity of tne cases, in the absence of pneumonia or broncho- 
pneumonia, the fiiction sound is caused by the displacement of the 
thoracic stiuctures and is mechanical lathei than pathologic, because 
It disappeais with the letuin of the structures to their normal position 
Occasionally pleuiitis, with oi without effusion, may develop as a 
late complication 

DIFFERENTIAL DIAGNOSIS 

The diagnosis of this condition is i datively easy when the clinical 
pictuie IS home in mind Other conditions and postoperative pul- 
monar}- complications, fiom which diff ei entiation must be made, 
include the following pulmonary embolism or infaiction, acute dilata- 
tion of the heart, pleuiisy with or without effusion, subphrenic 
abscess, pneumothorax and diaphiagmatic hernia 

Atelectasis is the only condition giving use to a paradoxic phe- 
nomenon The signs of consolidation of the lung are present, with a 
suppression of bieath sounds and fremitus with retracted, immobile 
chest, associated with a displacement of the lieait and mediastinal struc- 
tures toward the affected side In cases in which no complications 
have occuried, there is an absence of toxicity, and the general symp- 
toms aie not so pionounced as in the graver foims of pulmonary com- 
plications, such as embolism, infarction or pneumonia Roentgen-ray 
examination at the propei time confirms the diagnosis 

Roentgenologic Examination — ^The loentgen-ray evidence m pul- 
monary atelectasis is charactei istic and, if obtained at the proper time, 
will establish the diagnosis The site of the atelectasis is determined, 
and the degiee of physical displacement and distortion is demonstrated 
In Older to cause the least disturbance to the patient, the exami- 
nation IS made with a portable machine The patient remains m bed, 
and the roeiitgenogiam is made in the anteroposterior position T e 
roentgenogram must be examined ivith special reference to the follow 
ing points the line of the vertebrae, convergence of the ribs, position 
of the heart aorta and trachea, relative position of the nght and e t 
sides of the diaphragm , the presence of increased density m t le 
affected lung and of decreased densitv in the unaffected lung 

In a t\pical case of unilateral atelectasis, the following eiidence is 
present 
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Vertebiae The doisal veitebrae are an \ eel latcralh r\ith the 
concavity towaid the aftected side 

Ribs The iibs coinerge on the affected side, and dircrge on tin 
opposite side, so that one side of the chest space is ■^mailer than noun d 
and the othei is laiger than noimal 

Mediastinum The heart and mediastinal stiuctiircs are di«iihuef! 
toward the atelectatic lung The tiachea is displaced Ic'^s m itclcct 
of the left side than m imohement of the right side The movt in n ked 
deviation m the tiachea occuis with atelectasis of the uppci rnrhi lul}c 
Diaphragm The diaphiagm on the aftected side is clcialod 
its normal lelative i^osition and the opposite side of the diaphi '”m n 
lower than its noimal lelative position In those ca'^cs m which llv 
diaphiagm has been marked!} elevated, fliioi oscopic obsa\ ition '-hnw^ 
that slight excursion is piesent but so slight that the dia]ilinc:m doc- 
not play anv leal pait m the lespiiatou liinction 

Lungs On the side ot the atelectasis there is mcrca''(.d (kn-it\ 
locah7ed oi geneial This ma} Aai\ m degiec from a slight intit i-> 
Avhich IS bately peiceptible, to a maiked increase, gicit enough in 
obhteiate all maikmgs m the lung and chest \ssociatcd with tlii" i 
vai}mg degree of dcci eased densit\ is found m the oppnsuc lung ili> 
lesult of the compensaton emphysema 

In bilateial atelectasis, the light and left ‘ipaec m the che'-t i'^ '•in dl 
Both sides of the diaphragm arc high, but maintain Ibtii lehtiie pn-i- 
tion, and there is no cur\aturc of the cpmc diieie !■' miidh '•nnu 
displacement of the heart towaid the more affected <i(le 

Theie aic man} cases m which theie 1 “= no gio^s demUA m ila 
aftected lung In the modeiatc and mild tApe'- there m i\ hi jirt-'iii 
onh ail mcqualit} ol dcnsit}, m the two lunge mcieiecd on the 'idtctid 
side and decicascd on the iiinflectcd side, aesoented with one (u ••( ' 
eial of the follownng signs displacement of the heart md iiko, - i.i ! 
stiuctiiies, elcAation of the diaphiagin oi ciinature oi tlu e])!; < a 'M 
eomcigcnce of the ribs 

Serial loentgenogianis aie useful in the '■Huh oi tin on ^ < <■ 

the condition .\e the patient impioAe'. the ••juiie strughn - , ’m d^ 
assume then normal ijipcarance , the luart '’iid ’ned’i'-tnid -'m ’ 
md the diaphrigm gi uluallA utiirn to ilnir no’r-' ’ i.,-" < -j 
densities m the luiig-. e(iuali/e 

It cmneH be too '•irongK einpli i-i'eo thu i i n. L - * 

ol itelectasi-. emh aaIhii gnws (Ua'-it, a-' the ’ g ' ' 

e'lsis AAill go unrcce'gni xd 

The roeiitgeii-r lA si^ns c'n’'-'' b > v 

eknce^ lU'r c''n the ••(.AtritA ’he e' n i ^ 

In the loeu’gA’i-i lA cAidi.i,c 
ihincd -A r.jit, I n^ nn i < 
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PATHOLOGY 

In two cases at autopsy, Jackson and Lee^ haAC been able to 
demonstiate plugs of mucus sufficient to cause complete obstuiction to 
the bronchial lumen and, in \ivo, have obseived obstiucting masses of 
mucus by means of the bionchoscope Fuithei bionchoscopic observa- 
tions by Lee and Tucker^® have shown an injection of the bionchi as 
an indication of a mild cataiihal inflammation 

■\'^fllen the chest is opened at autopsy, the lungs do not fill the pleinal 
cavities, and a pecuhai swishing sound is pioduced by the an enteimg 
the chest, followed by a letuin of the reti acted wall to its noimai 
position 

Ritvo gives an adequate description of the lung obtained at post- 
mortem “The involved poition of the lung is blue oi violet in color 
and shaiply deinaicated fiom the noimal lung tissue It is soft tough 
and wet, it feels heavy, does not ciepitate, and sinks vvdien placed in 
watei Microscopically, the alveolar sui faces aie closelv appioxunated, 
the ah^eolar spaces being obliterated” These observations were con- 
firmed at necrops) in one of our cases 

In uncomplicated atelectasis, cellular infiltiation is absent, indicat- 
ing the nonexistence of inflammatoiy leaction 

TREATMENT 

Many obseiveis attempted the amelioration of this condition bi the 
admimsti ation of vaiious drugs, especially those producing an eftect 
on the autonomic System, but appaiently without benefit Tlie treat- 
ment has therefoie been lelegated to the symptomatic gioup unless a 
complicating condition arises, in which case the tieatment is that ot 
the complication 

Elliott and Dmgley advised “keeping the lung open,” by encoiu- 
aging the patients to inspire deeply for five minutes ev^eiy hour dunng 
the first few days after operation, and admonished against the use of 
tight bandages and stiaps which restrict the free respiiatoiy act, on the 
ground that such lestiiction favors the onset ot atelectasis These 
authois hav'e employed expectorants and potassium iodide with appar 
ent success They lecoinmend the pioduction of an aitificial pneumo 
thoiax on the affected side to lelieve the cardiac embairassment 
although thev liav'^e not used it Fains has einploved this metho 
with apparent benefit in one instance and urges its use in establisie 

An important contribution to the lealin of therapv was the in» i 
tion of bronchoscopic examination coupled with the aspiration ot tie 

23 Ritvo M Am T Roentcenol 11 337 f April) 1924 

24 Farris H \ Caind M A J 15 808 1925 
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right , she continued about the same during the night In the earlj morning the 
nurse reported that she complained of pain on inspiration The temperature 
dropped to 101 2, the pulse was 110, and the respirations 28, at noon on December 
30 That afternoon the temperature again rose to 104 6 The pulse was 138, the 
respirations 40, and marked friction rub was present at the base, the breath 
sounds were absent and the trachea deviated to the right The condition continued 
about the same over night, in the early morning a productive cough began, and 
the patient spat up a large amount of greenish mucopurulent secretion, which 
relieved her considerably 

The temperature dropped to 100, the pulse to 100, and the respirations to^26 
on December 31 , the symptoms gradually cleared 

Roentgen-raj examination confirmed the diagnosis 

Case 2 — A white man, aged 22, unmarried, was admitted to the hospital, 
Kov 27, 1926 The condition was diagnosed as acute appendicitis The patient 
u as operated on at 2 p m , and a ruptured retrocecal appendix was found and 
removed The temperature was 101, pulse 100, and respirations 20 at the time 
of the operation The patient was placed on Clark’s peritonitis treatment imme- 
diately The reaction from the operation brought the temperature up to 101 2, 
the pulse to 110 and the respirations to 24 at midnight The following da}', be 
appeared fairlj comfortable until the late afternoon, when he complained of 
increasing d\spnea, profuse diaphoresis and hacking, nonproductive cough 
Marked brick red, dusky cyanosis was present Physical examination at 8 30 
p m disclosed a marked limitation of movement on the right side, dulness to 
percussion in the lower right lung and distant breath sounds over this area — apex 
beat aboufci*3 cm to left of sternal dine The trachea was displaced to the right 
At 4 a ifu, on November 28, the temperature was 104 8 pulse, 126, and respira- 
tions, 44 During the early morning, he began having a productive cough and 
brought up large quantities of mucopurulent secretion, after which he felt some- 
what relieved The temperature had dropped rapidlv to 100 8, the pulse to 88, 
and the respirations to 30 at noon on November 29 Tlie sj mptoms then gradually 
subsided, and on December 1, no signs were present m the chest 

Case 3 — A white girl, aged 17, single, was admitted to the hospital, \ug 18, 
1926 The diagnosis was acute suppurative appendicitis, and operation was per- 
formed at 6 p m under gas induction followed by ether vapor and oxvgen the 
anesthesia lasted thirty minutes The abdomen contained free fluid, drainage 
was instituted and the patient was placed on Clark’s peritonitis treatment imme- 
diatelv The temperature was 102 8, the pulse 136 and respirations 28 at the 
time of the operation The temperature was 104 2 the pulse 140, and respirations 
22 at midnight on the daj of operation The next day the temperature was 
102 4, pulse, 130, and respirations, 24, the patient apparentlv was doing well on 
the 19th she complained of much mucus m the throat and coughed up consider- 
able thick tenacious material That night the nurse turned her on her leit side 
and stepped out for water, she stated that she was not gone more than five 
or ten minutes when she returned she found the patient cjanotic dvspneic and 
sweating profuseh and apparentlv moribund The temperature was 1054, the 
pulse 354, and respirations, 54, plwsical examination was limited to the right 
side ol the chest, the upper right side was literallv drowned with coarse, bubbling 
r.ales the breath sounds were absent in the lower right base with dulness 
to percussion The apex beat was about 2 cm irom the Icit sternal border 
The trachea was markediv displaced to the right This condition continued 
during the night, but the patient felt somewhat improved In noon on \neust 20 
Mhen it vvas attempted to make the patient comfortable and she was turned on 
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On February 14, the condition of the chest changed, and it presented the 
typical signs of bronchopneumonia — ^aJmost flatness on percussion, marked 
impairment of the right side of the chest, increased breath sounds, nhispered 
pectoriloquy and bronchial rales throughout the right side of the chest, but with 
the displacement of the heart and the mediastinal structures to the right The 
patient gradually improved, though with several relapses of cjanosis, dyspnea, etc 
On Februarj 16, he suddenly coughed up a great deal of thick, mucopurulent 
material and felt much relieved The final roentgenogram showed evidence of 
pathologic changes remaining m the lung 

On February 10, the white blood cells numbered 14,600, and on February 20 
they numbered 8,900 

On the 18th, the vital capacity of the lungs was —700 cc, and on the 20th, 
it was — 800 cc 


Case 6 —A white man, aged 44, was admitted to the hospital, Jan 23, 1927 
The diagnosis was recurrent right inguinal hernia The patient was operated on 
the following day under nitrous oxide induction and ether, he was under the 
anesthesia one hour and forty minutes He coughed considerably shortly after 
he recovered from the anesthetic, it was thought that this man was the t\pe to 
develop an atelectasis, and therefore he was carefullj watched 

The temperature was 99, pulse, 82, and respirations, 18 on the dav of the 
operation, the operative reaction brought the temperature to 100 6, the pulse to 
96, and the respirations to 22 

On January 26, the temperature was 1024, pulse, 130, and respirations, 36, 
these gradually ascended till on January 27, the temperature was 103 8, pulse, 132, 
and respirations, 40 

On January 26, physical examination showed marked cyanosis of the lips 
and nails, brick red ervthema of the face and neck and marked diaphoresis and 
dyspnea the right side of the chest showed marked limitation of motion, and 
even the intercostal spaces could be made out much narrower on the right side, 
the patient’s position also w'as characteristic, the head was drawn to the right 
and the thorax inclined to the right the heart and mediastinal structures were 
also drawn to the right, dulness w'as present over the right upper and middle lobe, 
breath sounds were distant, with absent vocal fremitus and tactile fremitus 

Pleuritic friction rub W'as present over the upper part of the sternum on 
the right side, at this time the cough was practically nonproductive and was 
irritating the patient complained constantly of “mucus in the throat that could 
not be raised 

On Januan 27, the plnsical examination was cssentiailj the same, except that 
coarse rales were now' heard, and that the cough was more productuc The 
patient expectorated large amounts of thick tenacious mucopurulent materia! 

On Januan 30 there were still eeidenccs of pathologic changes m the right 
lung 

On Februan 1, the lung was found to be clear, and the roentgenograms were 


iiegitne (fig 1) 

7 — \ white woman, aged 47 was admitted to the hospital, March 3 1927 
The diagnosis was chronic choicer stitis and cholelithiasis the patient was 
operated on the following da\ under gas (\* O) and ether anesthesia the opera- 
tion lasted two hours as considerable difliculU was encountered in remoring the 
gallbladder The temperature was 988 pulse 86, and respirations 20 at the 
time of the operation the following morning the temperature was 104 2 piihe 
126 and re-piratioii'. 30 
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At noon, on March 4, she began perspinng profusch, was dceph c\anotic and 
erythematous and was lying wnth the head toward the right side tlie temperature 
had dropped to 1006 at noon, but that night it was 104 pulse 142 and respira- 
tions, 36, and the patient appeared moribund 

She began coughing and soon brought up large quantities of thick tenacious, 
mucopurulent material 

The condition cleared up gradualh, and on March 8 the chest was reported 
clear 

The condition w'as confined to the right lower lung, the patient was obese, and 
physical signs W'ere far from accurate, suppression ot the bre ith sound dulness 
over this area and slight deviation of the trachea to the right were present 

Casf 8 — A. white bo 3 % aged 16, was admitted to the liospnil, Feb 12 1927 
The diagnosis was acute appendicitis Operation was performed the s^^le di , 



Fig 1 (case. 6) — \ppcarancc oi lungs J^n 2(< 1927 si]<n\irK iinoheme i* fii 
the right upper lobe and marked displ iceiiiem oi the traehe > md the nieili i i i 4 
structures 

under gis (\ O') and ether anesihesia and listed weiitv toe m” i te 1 ■( 
abdomen contained pus and tbe ippendix w is riqitiired ilu te n; i ri 
102 4 pulse 104 and rcspir itions i4 it the time oi njnrui' i I'l j ’ 
placed on Clarks peritonitis treatment mmudtiteK 

That night the temperature w i~ 10^2 and dropped to PC 2 t i i 
but the following elac tbe patient became e ' n 'le I’ld d\ i _ ' ' , 

profiiseh iiiel seemed mnribund the temp '■'1 ire \ is In'll! ' , ’ I ’ 

respirations 46 the teinpe'' iinre the leM el o ’ il ih' , p i '"2 
eontimied i downward eoiirse 

The ph\ sical semptoms weri ele mte uii » jh ■’ ’*! ’ e- ' ' 

side 01 the ellest w IS ill’ll wi h 1 e t t i’ 'e d c ' "'i 

displ leement ot the bean i ’ 'e ’ 1 - 
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chest showed marked retraction of the intercostal spaces and marked limitation of 
movement The lower costal margin moved outward from the midline farther 
than on the left 

The patient continued to be extremely ill for se\eral da>s, but about the tuelfth 
or fourteenth day the chest was normal The roentgenograms w^ere negative 
Case 9— A white man, aged 32, was admitted to the hospital, Feb 22, 1927 
The diagnosis was ruptured duodenal ulcer Operation was immediately per- 
formed, and a gangrenous, ruptured appendix was found The patient was at 
once placed on Clark’s peritonitis treatment The temperature was 1006, pulse, 
100, and respirations, 20 at the time of operation, that night it receded somewhat 
The patient’s condition seemed fairly good 

On February 24, the temperature was 1044, pulse, 144, and respirations, 24 
The respiration remained low because of the morphine he w^as receiving, he 
became markedly cyanotic and dyspneic and sweated profusely, the pathologic 
change was limited to the right middle and base of the lung Distant breath 
sound was present Vocal and tactile fremitus were absent 

On February 25, the temperature was 100, pulse, 86, and respirations, 20, 
and symptoms in the chest were scant 
On February 26, the chest was normal 

Case 10 — A white man, aged 41, was admitted to the hospital Feb 22, 1927 
The diagnosis was subacute appendicitis, and operation w'as performed the same 
day under local field block and light gas (N.O) and oxygen The anesthesia 
lasted for about one hour, from twelve to eighteen hours after the operation 
he complained of shortness of breath and a tightness through the right side of 
the chest The next day he was perspiring profusely, was markedly cyanotic and 
er> thematous, and appeared moribund The temperature was 100 , pulse, 100, and 
respirations, 22 at the time of the operation , the next day, the temperature was 
106, pulse, 146, and respirations, 40 The temperature remained high for 
two days 

On February 25, the temperature w'as 100 4 , the pulse, 80, and respirations, 20 
The entire right side of the chest w'as practicallj immobile and the intercostal 
spaces narrowed The patient was lying on the right side wuth the head draw'n 
well over, and the heart and mediastinal structures markedly displaced to the 
right He began coughing on Februar^ 24, and spit up great quantities of thick 
tenacious material, the chest showed mam coarse rhonchi at this time, and dulness 
was less marked 

On February 28, the chest was reported clear The roentgenogram was 
positne (figs 2, 3 and 4) 

C\sn II — A w'hite woman aged 55 was admitted to the hospital, Jan 7, 1927 
Obstipation was present for fi\e da%s a palpable mass was present in the upper 
right quadrant and also a patcli of bronchopneumonia in the left base, the 
patient was extremely ill Operation was performed earh the next day under 
local block, with 1 per cent procaine Indrochlondc a gangrenous gallbladder was 
found with marked adhesions in the hepatic flexure gning symptoms of obstruc- 
tion mam stones were lound in the gallbladder 

The temperature was 992, pulse, 100, and respirations, 20 at the time of 
operation late that da^ tlie temperature was 103 pulse, 138 and respiration, 24 
The patient was gradiialh growing weaker, but not until January 9 did her 
condition suddenh become gra\c about 5pm she suddenly became c%anotic 
and d\spneic and the pulse acr\ rapid proiuse diaphoresis was present, the 
temperature was 105 2 pul«e 144 respiration 38 there was more definite 
c\idence of pneumonia on the leu side hut not as great imohcment as would 
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Fig 2 (case 10) — Appearance, Feb 23, 1927, showing complete ■sicns of 0 
atelectasis on the right side and compensatorv cmplnscma on the Icit ‘^idt 



Fi^ 3 101 — XpjmruHi n* h".L' < ' 

ikii'in it thi. nehi 11 l oO ' 'I't ’ 
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be expected with so sudden a change for the worse, a roentgenogram uas made 
with a portable roentgen-ray apparatus and showed that the right upper lobe 
was collapsed, with marked deviation of the upper portion of the trachea to the 
right, she also began coughing and expectorated considerable mucopurulent 
tenacious material, the temperature was 102, pulse, 120, and respiration, 24 the 
next morning 

She gradually became weaker and died from toxemia at 9 45 p m , Jan 10 1927 
Autopsy was refused 



Fig 4 (case 10) — Summary of course of atelectasis 

Cisr 12 — A white woman, aged 42, w'as admitted to the hospital, Mar 2 1926 
The diagnosis was subacute choicer stitis The operation, consisting of choic- 
er stcctomr and appendectomr rras performed the following dar under drop 
ether, the aiicsthcsi i lasted for one hour and ten minutes The temperature rras 
99 puFe 82 and respirations, 20 at the time of operation The next dar the 
patients condition rras reported as good The follorring morning she complained 
of pain in the Icit side of the chest and marked drspnea she became crauotic, 
and marked diaphoresis rras present the same time a distressing cough 

began Vt 4 p m tic temperature rras 103 pulse, 132, and respirations, 44, 
dulue-'S orer the leit lorrer lung base, a distant breath sound md displactineiit 
of the mediastinal structures to the left rrere present In about trrelrc or 
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fifteen hours, she began expectorating large quantities ot a tliick tenaciou' mtico 
purulent material The abdomen became greatK distended and there u i 
profuse drainage of bile from the incision she failed rapidh and died '\ra\ 7 
of probable peritonitis, acute dilatation of the stomach and nnocirflnl niliire 
Autopsy was refused The roentgenogram confirmed the dngno'ie ot Ieit--iden 
atelectasis (fig 5) 

Case 13 — A colored man, aged 28, was admitted to the hospital I'eb 19 
The diagnosis w'as made of right lobar pneumonia The tcmpcratiirL wav 104 2 
pulse, 120, and respirations, 32, the pneumonia ran an unusual course wiiieli w.iv 
probably due to the fact that tlie patient had been gi\cn a courvt ot ttlnllndrc 
cuprein hjdrochlonde 

The temperature dropped to normal and remained there for a period ot ah n t 
five or six days, and the patient was coinalescing rapid\ 



Tig 5 (case 121 — \ppe irance oi luiics on Ian 111 l'^l27 vliowm^ oi’ 
of the upper right lolie in irked divpl leeiiieiit oi triclki lo ilu rub j 'i< i 
eoiivolidalion in the left lung marked denvit\ in upinr right loht n d < ' ' 
densit\ in the middle nul lower right lobe ihie to cumiieii' iture eiiiih ' 'i 


Stiddeilh, e irh one moriime; he becinie gre ith lii'ln ed id e 
brcatlie he perspired proiii'ih md begin c ni^hnu "u e\''i’ ' 
vide ol the elievt w iv dull to jie rciiwii m but bre I’l < v <' \ti 
the he irt wav pulled to the right Ilu I'ltu'U w iv *1 u < 
eminellia oi Jilelirive with erili'iiil) ’u i e'i''d le di ,d n’l ’ 
loeiltgeiiogr im w iv tlieii m ide wbcli vbuwed i i i w’ < ' ' 

1 he eollditioil ele ired up in d> t \ < •■ ^ \< u < \ 

retovered but tliree daw 1 Ut r ’e > , e' 1 '• < r _ ' 

eomplix Till vieoiid tmu ' ''< p '"i d 1 ^ir 

rile pitle It bit the h ,> 1 W , ’ . - , , 

rubt bivt 
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This case was not a postoperative one, but is interesting because of its appar- 
ent rarity as a complication of pneumonia 

This condition may also be the answer to why many so-called relapses clear 
up rapidly 

Cases 11 and 12 were really complicated by other conditions which aided in 
the production of marked elevation of temperature 

The next group of seventeen cases aie of the modeiate type 

moderate type 

Case 14— A white woman, aged 30, was admitted to the hospital, Jan 25, 
1927 The condition was diagnosed as chronic cholecystitis, cholecvstotomy was 
carried out under gas (NoO) and ether anesthesia on January 26, the anesthesia 
lasted forty minutes The patient recovered from the anesthetic poorly and 
complained of much mucus in the throat The temperature was 98 4, pulse, 90, 
and respirations, 20, at the time of the operation , during the next twent 3 "-eight 
hours, she complained of tightness in the chest, she sweated profusely and the 
face was suffused with a dark red blush and some cjanosis of the lips and nails 
The temperature was 102 2, pulse, 136, and respiration, 36, on Jainian 28, she 
began expectorating moderate quantities of tenacious mucopurulent material on 
the second day The condition cleared gradually, the chest was clear at the end 
of five days The roentgenogram was positive 

Case IS — A white woman, aged 25, was admitted to the hospital, Jan 3, 1927 
The diagnosis was retroversion and erosion of the cervix The patient was 
operated on the following day under gas (N.O) and ether anesthesia, the 
duration of the anesthesia was one hour At the time of the operation, the 
temperature was 98 2, pulse, 86, and respiration, 18 The condition was good 
till about twenty-four hours later, when she began complaining of mucus in the 
throat and an annoying, nonproductive cough Coincidently with this she began 
perspiring profusely and was definitely cyanotic and dyspneic with a marked 
brick red discoloration of the face and neck The temperature was 102 6 , the 
pulse, 140, and respiration, 54, dulness rvas present over the right side of the 
chest, and there was a distant breath sound in the right base Coarse rales 
were present abo\ e the dull area , there was limitation of the chest movement on 
the right side 

On Januarr 5, she began expectorating large amounts of thick, tenacious, 
mucopurulent material, after \vhich she was considerablj reliered 

The condition apparent^ cleared up, but the patient again developed a cough, 
nhich lasted in all about eight days We thought that she had a purulent 
bronchitis superimposed on the already existing atelectasis 

C\SE 16 — A rrhite man, aged 21, was admitted to the hospital Jan 14, 1927 
The diagnosis r%as left inguinal hernia, operation was performed the following 
dar under gas (N'sO) and ether The duration of the anesthesia w^as tliirti 
minutes, at the time of the operation, the temperature was 984, pulse, 80 and 
respirations 20 This patient was annojed carh m the course of the illness bj 
hacking nonproductne cough and much mucus in the throat 

The lollowing da\, in the late afternoon, he complained of pain in the chest, 
and drspnea, which are characteristic of this condition Cranosis of the bps 
and nails, brick red erithema of the face and neck, profuse diaphoresis limitation 
oi motion m the left side of the chest and distant breath sound in the left 
lower half of the chest were present The temperature was 102 2, pulse, 112, 
and respiration 30 here again the graphic chart belies the apparent clinical 



MASTICS ET AL—PVLMOA' IRV ATLLLCT iStS 


177 


severity He began expectorating large quantities of thick tenacious eePow 
material and improved rapidly, the chest uas clear Jamiare 19 The roent- 
genograms were positive 

Case 17 — A white man, aged 39, was admitted to the hospital Dec 
The condition w^as diagnosed as chronic cholecj stitis and appciidicuis 

He w'as not operated on until December 31 when an appeiidcctor.n md 
cholecjstectomy w'ere done The temperature was 9S-1 puDe S3 and re-piratn’i 
20, at the time of operation The operation was done under uis ( \’ O i ..ul 
ether, lasting one hour and twent}-fi\e minutes, tins patient iKo complained oi 
troublesome mucus m the throat, soon after rcco\er\ from the ancsthe-i i He d- ■ 
complained of cough and pain in the chest 

Tw'enty hours after the operation, the temperature wa'- 103 4 jnilse LD nd 
respirations 38 The patient was perspiring profuseh , marked c\ ino‘-i^ oi tli'' 
lips and nails, and the peculiar brick red erethema also were present 

He began expectorating the thick mucopurulent material rithcr carh tv entv- 
four hours after the operation and continued lor several da\s On ph'sual 
examination, the right side of the chest was loiind to be limited ni niovtnuni 
dull m the lower right lobe, with distant breath sound and apex ht at ]) ilh d 
to the right 

Roentgen-rav examination showed the diaphragm to be high on the luht 
The condition gradualh cleared up but the patient left the hospital with s!uh 
pathologic changes in the right base 

Case 18 — A wdiite woman aged 44, was admitted to the hospital Del) 14 DC7 
The diagnosis w'as subacute cholecvstitis and cholchtliHsis Opcrition w is ji r- 
formed, Februarv 15, under gas (X O) and ether anesthesia the diirition oi tiu 
anesthesia was fortv-fne minutes the patient did badh under tin aiustlusia md 
alpha lobchne, K, grim (001 Gin ), w is given on the table to stmiiil itc re-inr itn n 
^t the time of the operation, the temperature w is 97 6 piihe md '■equ-i- 
tions, 20 

That same evening she began h iv mg profuse di qilioresis and w is Km idtrih’ 
disturbed bv hiccoughs this lasted for about ten hours 'J ht in't mum s'l 
began coughing nonproductiveh at nrst hut liter slit hte’m tx])' c itme ‘ 
moderate amount of tliiek tenacious mucopurulent matt ml 

On Ttbruarv 10, the temperature w is ]n>4 piiDt 114 md re piri’nn, '' 
The s line morning she w is c\ motic and dvspiKic the riddi h fni k i 
blended with the preexisting icterus, tins produced a ptcnliir ^i a'llv t ^ d 

the patient appeared moribund 

She expectorated considtrihle thick tenuioiis mittnil md u s . < 

relieved, the condition did not entirelv dis ippt ir lor ih' nt ei lu ur ’ t d 

This patient also had a substtrnil tlivroid vvhun n n't tit v ”1 i ’ 

dtihiess III the right suit oi the chtst ib-tiil hnaih s, or! ' i <' \ , 
trachta to the right somcvvhit doiibtnil lltivvivir rtj> ’ t ii ’ ’^t t 

nations made the compheations clt ir 

Cvsi 10 — The pitKiit vv is idiiuiitd in ht D p' 1 s, _ ' 

(It igiiosis vv IS congtim il hiliurd mdini' nvii * I 'u ■ , ' ' i 

On admissifin tin jiitmu hid i n i-t ph mvi ^i i i m! v * 1 , 

on until the 14th vvlun a Inlittr.l lu’'” n i J 

fornitd \t tlu tinu ot tlu ojk'' t ( ’ ’ t 't > j t' ' 3 ’ 

respirations 20 I ht iiptfi'i i jh ' ’i ’■ ’t ’ , ( ^ < 's , 

hstid (lilt hour md ii'Wt > n i w 1 1 • p ' 

du It mi't r iiiirt vv i- ](*'2 ; i > ’ 

vv Is (*ome Well 1 " ' 
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Fig 6 (case 19) — Appearance of lungs on Sept 18, 1926, showing atelectasis 
of the left lung, marked displacement of the heart and aorta to the left, high 
left side of diaphragm, marked density m the left lung and decreased densitv in 
the right lung 



Fnr 7 (case 19) — Normal appearance of lungs on Feb 23, 1927 
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to be impro\ed, but still coughed at inirequent inlenals uid ruscd a snnil 
amount of yellowish purulent material about 8pm 

On September 15, he complained of pain in the leit suit oi the clic-^t and 
difficulty in breathing, he was perspiring profuseh and the nur^e reported him --e 
being very “redfaced” Examination rexealed the left “side oi the cht-t ureath 
limited in expansion, dulness m the base of the left luiie, xxuh dut nit brnti 
sound, and almost absent tactile and \ocal fremitus the trachc i w is voukx hit 
displaced and the apex was in the axillarx line This condition continued tlmcreii 
the 16th, and on the 17th he was greath improxcd chnicalh but still 'box (.d 



Fig 8 (case V ) — S imniarv <>i m r^i < > iihi. 

pin SIC il signs on the F^tb he b i<l nKilu'' t i ’ 

n ell irid up in ibuut iwinn lour ii > m- 

tin llu did 111 liidinnrih ritinid o' P il d t i 

Roeiilgin-iax ox mun ilioii w is e i r u i i \ s v> , r, 

C \sl 20 — \ white -irl '^ed l2 v s o”' t eP ' , 

Tile di icnosis w Is stih mu 'I'l'i dn i ' < , ' \ 

iiioiiiuie uiuUr drojii’ln' .hsPs^'i e\l e' ’ ^ ' t 

piriiure w IS 00 2 prUe lid •■i , i ’ ' 22 T , • 

1 mil ihi I \ ein mil’’ 2i ’ 

're II 0 n rl e 0 < \ i i ' 
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^anotic, profuse sweating and a hacking, nonproductive cough were present 
The temperature was 102 8, pulse, 150, and respirations, 32 

Examination revealed limitation of movement of the left side of the chest 
impaired resonance over the left lower lobe, suppressed breath sounds, and apex 
beat m the axillary line, with very little, if any, displacement of the trachea The 
peculiarity of these symptoms was that nearly all of the symptoms in the chest 
were elicited posteriorly, and very few, if any, could be elicited anteriorlj , this 
is explained by figure 9, which showed the left side of the diaphragm to be higher, 
the heart and mediastinal structures to the left, and the lung clear, the shadow 
of the heart was over to the axilla, thus obliterating the patch of atelectasis that 
must have been behind the heart shadow 

The clinical symptoms had practically disappeared by January 21, but the heart 
was still displaced, and the diaphragm up when the patient was discharged She 



Fig 9 (case 20) — ^Appearance of lungs on Jan 21, 1927, showing atelectasis 
of the left lung, displacement of the mediastinal structures to the left, lateral 
cunature of the spine, wuth concaritj toward the left The atelectatic area is 
behind the heart densit\ in the left lung Increased densiti in the right lung 


spit up considerable >ello\v mucopurulent material, which greatlj rehc\ed the 
s\ mptoms 

C\SE 21 — A white bo\, aged 18, was admitted to the hospital, March 17, 1926 
The diagnosis of subacute appendicitis was made, and operation was performed the 
next da^ under gas (N:0) induction and ether, the anesthesia lasted for fort\ 
minutes The abdomen was closed without drainage The temperature before the 
operation was 98 4, pulse, 78 and respirations, 22 The reaction from the opera- 
tion caused a temperature of 99 4, pulse, 88, and respirations, 20 

The patient apparenth was doing well, when m the earh morning of the 19th 
he began to cough occastonalK the cough was irritati\e and nonproductne the 
temperature wa« 101 ptibc, 92 and respirations 28 This condition continued until 
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the afternoon, when he became markcdh c%anot!c d\<;pneic and biem j> r^p ri 
profuse!} The temperature at 9 p m was 103 6 pu]<t 110 and rt'pinnuii- -is 
the patient w'as coughing frequenth, but the cough was still nonproduciu c 
marked d}spnea, cvanosis and erathema of the lace and lips were prcHiu 1 lie 
patient was bmg on the right side, dulness o\er the right ba«e with diim n ! u. 
breath sound, w'ere present The trachea and incdiastiinl structures wm <' ' 
placed to the right ape\ 3 cm from the left sterna! border 

On klarch 20, the condition was essential!} the same 1 he i.e't f! i\ ui 
temperature and the pulse had subsided to some extent and the i>iliiiit i i 
considerab!} relieved The symptoms persisted with gradual mndentu i t . id 
March 26 The chest still showed some eaidence of pithologie einngt dt!it>, ^ 
clinically the condition was satisfactore 

On March 24, the patient coughed up large amounts <.i thics tunu. 
mucopurulent material, after which reco\cr\ was more ripid 

Case 22 — A colored bo}, aged IS, was admitted to the hospital Dec 1, 1''.' 
At this time a tonsillectoma was performed, and he was sent home to reiurn It't," 
The second admission was on Dec 27, 1927, under drop ether (o]vn ms i 
an orchidectonn on the left and a Ferguson herniotonn were periornitd 
At this time, we were considering \agus control in order to deiertiMi 
etiolog} of collapse, so the left \agus was \igoroush stimulated In rulibii 1 1 

temperature was 97 6, pulse 68 and respirations 29 at the time oi oj" r ■ 

At midnight, the temperature was 98 8, pulse, 100, and respiritmn^ 22 

On December 29 he began cougiung shghth nui comii! lined oi jiiin in .i 
chest, chiefla on the right side That afternoon he bte iim th-pneie ind j) r-pri a 
a great deal he was hing in lied with the Inail and iitck incliiud to tin r nt 
The temperature was 102 8 pulse, 132 and respiration 3‘s riu Iqis ind 
nails were cvanotic, as the patient was colored the otlur tr\ iIkiu iions jp'n n >i . 
eould not be obserted \ocal and tactile ireinitus were ib int i di^t m* b*-! >'! 
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day under gas (NsO) and ether, the anesthesia lasted thirty minutes In the 
evening, she complained of mucus in the throat but did not begin coughing until 
the following day The temperature was 102 4, pulse, 124, and respirations, 34 
In the late afternoon of February 25, the temperature was 97 8, pulse, 90, and 
respirations, 20, at the time of operation Physical examination revealed moderate 
cyanosis, marked diaphoresis, dulness over the lower part of the right lung, 
distant breath sound and limitation of motion in the right side of the chest and 
questionable displacement of the apex and mediastinum The patient coughed up 



Fig 10 (case 22) — Summary of course of atelectasis 

a moderate amount of thick tenacious, mucopurulent material on the 26th, and 
the chest was entirely clear on the 28th 

Casf 25 — A white woman aged 35, was admitted to the hospital, Feb 21 1927 
The diagnosis was retroiersion, 3 degrees Stenosis of the cervix and hemor- 
rhoids were found Operation was performed the following dai under gas 
(N-0) and ether the duration of the anesthesia was one hour and fiie minutes 
The temperature was 98 pulse 84 and respirations, 18 at the time of operation 
The patient complained of considerable mucus in the throat on awakening from 
the anesthesia In the earh morning of the 23d, she began coughing and com- 
plained of pain in the left side of the chest, she began perspiring freeh , the 
night nurse reported the patient as ‘\er 3 red- faced and haring trouble breathing 
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The upper quadrant of the left side of the chest was dull and i di'tain h-t .d’ 
sound, limited moaement and marked erathenntous flush were prcHii* Tia 
patient began coughing at this time the temperature was 101 d puKc 11- ua. 
respirations, 28 She spit up considerable mucopurulent materi il tin- cmif'u 
of the chest disappeared in about fort\ -eight hours 

Case 26 — white man, aged 40 was admitted to the liospu d Feb ^ F 27 
The diagnosis w^as bilateral indirect hernia Oper ition w^- pirn>rtiic i <> i 
Februar}" 11, 1 per cent procaine being used lor tick! block 1 lie jiuunt ,i ,d 
nasopharjngitis and was coughing occasioiialh The tempi. ratlin w i- ^'7 ' 
pulse, 68, and respirations, 18, at the time of operation He coniiniitd cni 
and the next daj began perspiring protiiseK and bee line (h-iuui'- b. ,i.’ n 
erjtliema appeared on the face and neck The temperature w - 101 6 pul ' 11- 
and respirations, 38 m the late afternoon of tlic 12th he pre-mted tl c iidln i 
semptoms nonproductn e coughing a feeling ot tichtne-- in tin ibe-i •' 
marked caanosis and erethema when he kn on the right side Tin re aa- diil n 
to percussion o\cr the right side distant bandbox sound and niirlid liin t . < i 
ot motion in the right side ot the chest The intercostal -p lee- \ ere nine lie 
retracted He expectorated considerable purulent tenaeiotis in iter al big r. i 
tinned to present sMuptoms for six or se\en da\s The chest \ i- ripnie 1 i 
normal on the 18th 
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change was limited to the right lower lung, diminished breath sound, dulness 
to percussion and moderate displacement of the heart and mediastinal structures 
to the right were present 

On February 18, the chest was reported normal , in the interim, he expectorated 
much tenacious, yellow mucopurulent material Roentgen-ray examination iias 
positive for atelectasis in the right base 

Case 29— -A white boy, aged 18, was admitted to the hospital, Feb 23, 1927 
The diagnosis was bilateral indirect inguinal hernias Operation was performed 
the following day under spinal anesthesia, 10 cc of 1 per cent procaine hydro- 
chloride being injected m the second lumbar interspace, this form of anesthesia 
was used because the patient had a bronchitis The temperature was 97 6, pulse, 
70, and respirations, 18, at the time of operation , there was no reaction from the 
spinal anesthesia , the patient was troubled during that night with a hacking 
cough, but was no worse than on admission Early the following morning, he 
became definitely cyanotic and dyspneic, with marked diaphoresis The tempera- 
ture was 1012, pulse, 110, and respirations, 36 The cough became productive, 
examination at this time showed some dulness over both lower lobes, but most 
marked over the right, distant breath sound and some limitation in movement 
of the wall of the chest The heart and mediastinum were somewhat dis- 
placed to the right The patient began spitting up large quantities of muco- 
purulent material, and the condition cleared up rapidly, no evidence of pathologic 
change being found in the chest on February 27, except a few coarse rales, 
which were inconstant 

Case 30 — A white man, aged 40, was admitted to the hospital Feb 1, 1927 
The diagnosis was chronic duodenal ulcer Posterior gastro-enterostomy was 
done, Feb 7, 1927, under gas (NaO) and ether, the duration of the anesthesia 
was two hours and fifteen minutes Considerable difhcultv was experienced m 
mobilizing the jejunum 

At the time of the operation, the temperature was 97 6 , pulse, 70, and respira- 
tions, 20 The following day, the temperature was 102 4 , pulse, 106, and respira- 
tions, 28, the patient wms moderately cyanotic, but W’as quite dyspneic, and had 
marked facial ervthema He appeared much sicker than the temperature chart 
showed 

He was l>ing wnth the head inclined to the right Examination revealed 
marked limitation of motion in the right side of the chest, distant breath sound 
01 er the right base, dulness on percussion and moderate displacement of the apex 
to the right The following day he began coughing and expectorating moderate 
amounts of thick, tenacious, jellow material, the condition in the chest improved, 
but rhonchi were present 

On Februan 11, the chest was found to be clear The roentgenogram showed 
ciidence of atelectasis in the right base 

MILD TIPI 

Casf 31 — A white woman, aged 24, was admitted to the hospital, Jan 10, 1927 
The diagnosis was bilateral salpingitis The patient was operated on the follow- 
ing dai under gas (X.O) and ether The duration of the anesthesia was one 
hour The same eieiimg the temperature was 102 2, pulse. 124 and respirations, 
30 in contrast with a temperature of 984, pulse, 90, and respirations, 20, at the 
time of operation She perspired profuseh and complained ot mucus in the 
throat and marked enthema ot the face The temperature dropped siiddenh the 
next da\ and was normal at 4 p m , Januarj 12 

She ''Pit up considcnble mucopurulent tenacious matcrnl and felt much 
rciuicd Dulness m the lower jiart oi the right lung distant breatii sound 
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over this area, questionable displacement ot the mcdn-'linal stn. cairns ) d i i 
coarse rales in the upper part of the nqht side of the client \ crt tmui'i ''' 
continued to spit up a moderate amount of this iintcrnl lor thrct ui T 
clinical s 3 ndrome disappeared in about thirty -«i\ liour« 

Case 32 — A white man, aged 27, was admitted to the ho'^pital 1 ui 1 1' 27 
The diagnosis was subacute appendicitis Operation was p^rtoniu.(i t'K lo !■' .i 
day The w'ound was clean, so no drainage was used 7 lie aiu^tm.* < i 
gas (ATO) and ether, and the operation lasted hlt\ inmutL- \\ itli a ti lu ! 
after the operation, he complained of cough and mucii'> in the throa: at d i - 1 1 
brick-red erjthema of the face and neck, the iil\1 inoriniiir lie w is vj. , i. 
great quantities of thick, tenacious, mucopurulent material it wa' t''n i ' 
he had an acute abscess of the lung troin the amount of the in ite rnl i \p i ■ le ' 
The temperature was 1012, pulse 120 and respirations 3o 11 ' d i ■- \ 

much more marked than was csidcnccd In the graphic chart 
On Januare 4, he was still spitting up large amounts 

On the 5th, he was comfortable, the temper iture was 0^4 pubt oj u 
respirations, 20, the condition liaiing cleared iij) praeticilh o\er iiiebt \ , i 
genogram taken late on the 4tli was reported norm il in earlier ine'iu i 
missed 
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The condition cleared up bv Ijsis and the chest was c ear, Februarj 6 
Case 35 —A white man, aged 36, was admitted to the hospital, Jan 17, 1927 
The diagnosis was subacute appendicitis Operation rvas performed tiie follow mg 
morning under gas (N^O) and ether The anesthesia lasted forty-hve minutes 
Some difficult}^ was e\perienced in removing the appendix, as it was firmly bound 
to the cecum by adhesions The temperature was 98 , pulse, 80, and respirations, 
20, at the time of operation The temperature reached 100 that night, the pulse, 
86, and respirations, 20 Soon after the operation, the patient began hiccoughing, 
which persisted for about twenty-eight hours and which was finally checked by 
the old-fashioned expedient of holding out the tongue for five or ten minutes 
On January 19, in the morning, he began complaining of severe pam in the 
chest and began coughing, the cough was nonproductive, but very distressing 
At this time he also became cj^anotic and a brick red erythema of the face and 



Fig 11 (case 33) — Appearance of lungs on Feb 17, 1927, showing involvement 
of the left lung, spine curved lateral!}, with concavity toward the left The left 
ribs converge, and the right ribs duerge The heart is displaced to the left 
The left side of the diaphragm is derated Increased densit}'^ in the left base 

hands appeared The diaphoresis became so profuse that a change of bed clothing 
was necessitated four or fire times dailr Phrsical examination disclosed marked 
displacement ot the mediastinum to the right diminished breath sound orer 
the right lung, a ferr rales and marked pleuropericardial friction rub There 
was a marked asrmmetrr between the right and left sides of the chest Inspec- 
tion showed an immobilization of the right side of the chest V peculiar condi- 
tion rras found on percussion \ “stnp-Iike area of dulncss was found extend- 
ma irom (he fourth to the sixth interspace on the right side of the chest 
anterionlr, and bclorr this a booming resonance could he heard This was 
explained hr the roentgenogram taken shortlr after, which showed that (he 
diaphragm had bttn dI^pIaced upward so lar that a great dome had been lormcc 





Fig 12 (CISC 351 — Vpiicirancc of hums on Jan 19 1**2/ ‘.Imii.int i iU> 
of tlic nglu lung, espccnll\ at the Insc The nicdiietiml <-tnKturi^ ir- (li-n ■ 
to the right I\Iarhcd disphctiiicnt oi the rmht sick oi tht dnithn^ i i^ p > 
The Iner is disphced up "itli the diiplingm so th u it' lower honhr i ' 
on llic same Ie\cl with the left side of the clnphnem M irked dii’'i’ ’ 
base of the right lung general mere iscd densite ni the re't oi tin iun' h ' 
decreased densite in tlie left lung ire pre'cnt 
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which had pulled the liver along, thus eliminating the usual liver dulness The 
condition in the chest persisted for se^eral days and abated by Ijsis The highest 
temperature Avas 101 6 , pulse, 120, and respirations, 26 This was not in keeping 
with the condition as shoAvn by the roentgenogram and by the marked pbjsical 
characteristics 

The roentgenographic appearance in this case is shown in figures 12 and 13 
The vital capacity of the lungs Avas IpOO cc The Avhite blood cells numbered 
8,500 on January 20 



Fig 14 — Composite chart of thirteen cases of the fulminating tjpe of 
atelectasis 

On January 22, the patient stated that he felt as though something had 
snapped in the chest , he spit up a large amount of mucopurulent material, and 
from then on experienced great relief and has felt no discomfort since 

Case 36 — A AAhite AAoman, aged 36, A\as admitted to the hospital, Xoa 30, 1926 
The diagnosis laj betA\een ruptured appendix and pehic peritonitis Operation 
A\as periormed the same daA under gas (XiO) and ether, a ruptured appendix 
A\as found Avith pus in the abdomen and inAohing the right tube and oiarj 
The abdomen A\as drained in three places and the patient A\as placed on Clarks 
peritonitis treatment she A\as in a critical condition for about tvehe dajs, she 
dcA eloped a phlebitis in the right leg on December 9 
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The temperature was 1016, pulse, 120, and respirations, 26, at the time of 
operation A temperature of 105 4, pulse of 140, and respirations of 24, on 
December 2, gradually subsided to a temperature of 1002, a pulse of 98, and 
respiration of 20 on December 8 

On the 10th the patient developed marked dyspnea, cyanosis and pain in the 
right side of the chest and began coughing At this time, the temperature was 
1018, pulse, 110, and respiration, 36 On examination, the lower part of the 
right side of the chest was found to be limited in movement, with dulness to 
percussion, a distant breath sound, but no egophony or pectoriloquy was 



Fig 15 — Composite chart of seventeen cases of moderate tjpe of atelectasis 

present, the mediastinal structures were pulled to the right, after ten hours a 
productive cough began and during the next few hours she spit up a large 
quantity of thick, mucopurulent, tenacious material The chest uas clear at the 
end of forty-eight hours, and the patient went on to an une\entful reco\er\ 

Case 37 — A white man, aged 34, rvas admitted to the hospital, Feb 9, 192“ 
Bilateral herniorrhaph 3 was performed, Februarj 10, under gas (N O) and 
ether, the duration of the anesthesia was one hour and fiftj minutes The dai 
of the operation the temperature was 98 4, pulse, 72, and respirations, IS 

The following daj, in the morning, he complained of considerable pain in the 
left side of the chest, no cough, diaphoresis or drspnea were present During 
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the evening and early morning, he became somewhat cyanotic , brick red erythema 
was present, and he complained of dyspnea He began coughing at this time 
On February 12, the following physical signs were present the patient uas 
ound lying on the left side, with the head averted, dulness and no breath 
sound were present over the lower part of the left lung, as well as inspiratory 
limitation of the left side of the chest, the patient was now cyanotic, and was 
perspiring freely 

Marked dyspnea was found when the patient was turned to the unaffected 
right side, only slight displacement could be made out 



On Februarj 13, he coughed up se\eral mucus plugs, after which he felt 
greath rehered The chest was found to be entirely clear on Februarj 17 
The roentgenograms uere positive 

C\SE 38 — A white man, aged 52, was admitted to the hospital, Feb 3, 192/ 
A bilateral herniorrhaphy was performed, Februarv 9, under gas (X 0) and 
ether, the anesthesia lasted one hour and ten minutes The temperature was 99, 
pulse, 76, and respirations, 20, on the dav of the operation During the da), after 
the recoverv from the anesthetic, he complained of considerable mucus m the 
throat on Febniarv 10 the patient complained of pain in the chest and an 
annojing, nonproductive cough On examination, he was found to be perspiring 
frtelv was somewhat cvanotic and was Iving on the right side Breath sounds 
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were diminished over the right base , dulness on percussion was found over this 
area, and there was only slight displacement of the heart and mediastinum to 
the right, he also had the tvpical brick red discoloration of the face and upper 
side of the chest and neck, shortly after, he began expectorating large amounts 
of thick, mucopurulent material The temperature was 1012, pulse, 94, and 
respirations, 26 After coughing and expectorating freely, the patient felt much 
relieved 

On Februarv 12, the condition was found to be clear The roentgenogram 
was positive 

Case 39 — A white man, aged 21, was admitted to the hospital, Jan 25, 1927 
The diagnosis was chronic appendicitis Operation was performed the next dav 
under gas (N O) and ether, the duration of the anesthesia was forty minutes 
The appendix was removed, but no dram was inserted The temperature was 
98, pulse, 74, and respirations, 18, at the time of the operation, that afternoon, 
the temperature was 99 6, pulse, 90, and respirations, 22, due to the operation 
Earlj the next daj' the patient had a nonproductive cough of an annoving type 
and complained of mucus in the throat, which he was unable to raise The 
temperature was 1004, pulse, 88, and respirations, 26 Although the temperature, 
etc , was not greatly increased, he nevertheless was somewhat cvanotic and 
perspired freely , there was also some displacement of the mediastinal struc- 
tures, slight evidence of displacement of the trachea and a dull area over the 
lower part of the left lung with distant breath sign The physical signs were 
not marked The roentgenogram was positive for atelectasis 

Case 40 — A white woman, aged 29, was admitted to the hospital, Jan 19, 1927 
The diagnosis was acute cholecystitis Operation was performed the following 
day under gas (NO) and ether The gallbladder was found gangrenous and 
consequently was merely drained The patient made a good reco\ery and was 
operated on again on January 28 At this time a cholecystectomy was performed 
under gas (N^O) and ether The following day the patient began perspiring pro- 
tusely and complained of pain in the right side of the chest She was moderatclv 
cyanotic and erythematous The temperature was 99, pulse, 94 and respirations, 
22, at the time of the operation The following day the temperature was 101 8 , 
pulse, 14, and respirations, 38 A few hours later she began coughing and spit up 
considerable thick, tenacious, mucopurulent material, after which she made an 
uneventful recovery The pathologic change was limited to the right base, o\ er 
which area the breath sounds were distant, and impairment to percussion was 
present 

Case 41 — A white woman, aged 22, w^as admitted to the hospital, Feb 11, 1927 
The diagnosis was chronic appendicitis Operation w'as performed the follow’ing 
day under gas (N-O) and ether The duration of the anesthesia was one hour 
and ten minutes Considerable difficulty was encountered, as the appendix was 
retroperitoneal No dram was used Early the follow'ing morning she com- 
plained of a choking sensation and much mucus m the throat, she became some- 
what cyanotic and markedly erythematous about the face and neck with 
considerable diaphoresis She began coughing earh and spit up considerable 
thick, tenacious mucus The temperature was 97 8, pulse, 84 and respirations 20, 
on the day of the operation The following da\, the temperature was 100 8, 
pulse, 116, and respirations, 30 The symptoms were localized m the right base, 
some dulness was present and the breath sound was absent The chest w is 
clear in about forty-eight hours 

C/^sr 42 — A. w'hite man aged 22 was admitted to the hospital Feb 20 1927 
The diagnosis w^as bilateral inguinal hernia Operation was pcrlormed the 
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following day under gas (N=0) and ether The duration of the anesthesia was 
one hour and five minutes The temperature was 98 4, pulse, 72, and respirations, 
18, at the time of the operation , about twenty hours later the patient became 
moderately cyanotic and erythematous, with some diaphoresis There uas some 
evidence of pathologic change in the right base, distant breath sound and some 
impairment on percussion were present These signs practically subsided in about 
forty-eight hours The temperature was 100, pulse 104, and respirations, 28, on 
February 22 The symptoms had disappeared clinically by the following day 

Case 43’— A white noman, aged 66, was admitted to the hospital, Feb 8, 1927 
The diagnosis was cholecystitis and cholelithiasis Operation was performed, 
February 21, under gas (NaO) and ether The duration of the anesthesia 
was one hour and twenty minutes 

The temperature was 974, pulse, 86, and respirations, 22, at the time of the 
operation The following day the patient was markedly cyanotic and erythema- 
tous and complained of considerable pam in the left side of the chest and 
difficulty in breathing, the left base was found to be impaired in movement and 
dull to percussion, distant breath sound and apex beat were present in tlie 
axillary line The temperature was 1012, pulse, 112, and respirations, 28 She 
began coughing shortly and spit up a thick, tenacious material rather copiously, 
the condition gradually cleared up, and the chest was normal five days later 

Case 44 — white man, aged 56, was admitted to the hospital, Feb 10, 1927 
The diagnosis was chronic cholecystitis and cholelithiasis The patient was 
operated on February 17, under gas (N-O) and ether, the duration of the 
anesthesia was one hour and fifteen minutes At the time of the operation the 
temperature was 98 6, pulse, 76, and respirations, 20 Late the following after- 
noon the temperature was 100 8 , pulse, 120, and respirations, 30, and the patient 
was definitely cyanotic and perspiring freely, with brick-red erythema of the 
face and neck On examination, a definite dulness was found over the right 
base, especially posteriorly There was diminished excursion of the right side 
of the chest A roentgenogram taken, February 18, showed some displacement 
of the mediastinal structures A roentgenogram taken the next day showed 
more evidence of collapse on the right side but also showed a patch of broncho- 
pneumonia on the left The final examination showed an almost normal chest 
The condition cleared up rapidly, and on February 21, the chest was reported clear 

Case 45 — A white man, aged 38, was admitted to the hospital, Nov 25, 1926 
Operation uas performed on December 10 under drop ether, the anesthesia lasted 
for one hour and forty^-five minutes, bilateral herniorrhaphy was done, and left 
indirect inguinal hernia, and recurrent inguinal hernia on the right were found 
The temperature was 98 2 pulse, 76, and respirations, 18, at the time of the 
operation 

In the late afternoon of the 11th, he became cvanotic and dyspneic although 
the respiratorv rate was not greatly increased, he had a persistent irritating, 
nonproductn e cough Plrssical examination revealed dulness in the right base, 
numerous rales abo\e this area, no breath sound over the right base and 
marked limitation of mo\ement of the right side of the chest This condition 
persisted for about tlurU-six hours, during which he spit up copious amounts 
of mucopurulent material, the chest had returned to normal in about forty -ciglit 
hours although he had an irritating cough for about twent\-four hours longer 
Tlie fastiguim showed a temperature of 101 4, pulse, 94, and respirations, 26 

The patient made an une\cntful reco\err from the 14th to the time of discharge 

The following fite cases were of the e\anescent t\pe 
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EVANESCENT T\PE 

Case 46— A white man, aged 24, was admitted to the hospital, Feb 7, 1927 
The diagnosis was bilateral inguinal hernia Operation was performed the follow- 
ing day under gas (N 2 O) and ether, the duration of the anesthesia was one hour 
and five minutes The temperature was 964, pulse, 86, and respirations, 20, on 
the day of the operation About twenty-six or twentj -eight hours later, he was 
moderately cyanotic, with some erythema of the face and neck and moderate 
diaphoresis, the cough was almost immediately productive, and he spit up con- 
siderable yellow'ish, tenacious material The attack began suddenly, wuth pain 



Fig 17 — Composite chart of fourteen cases of the mild tjpe of atelectasis 

m the upper part of the left side of the chest, m which a slight dulness on per- 
cussion and distant breath sound w'ere present About twent\-four hours hter, 
all signs had disappeared The temperature was 101, pulse, 100, and respirations, 
26, on February 9 

Case 47 — A white man, aged 46, was admitted to the hospital, Feb 6, 1927 
The diagnosis w'as bilateral indirect inguinal hernia The patient was operated 
on the following daa, and bilateral Bassini hermorrhapln was done TIil 
anesthesia lasted fifti-five minutes Gas (X 01 and ether were gi\en The 
temperature was 98 4, pulse 84 and respirations, 20 at the time of the operation 
The patient was apparenth making a good recoier\ until the earh morning 01 
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Tablt: 1 — Summa)v of Fifty Ca^c Ilistona 


Ouse Age 

T> pe 

Opeiations 

Onset 

Eogression 

1 

17 

rulminiint 

Appendectomt 

2G liouie 

Crisis 

2 

22 

ITulminiint 

Appcndectoiu\ 

20 hours 

Ia’sis 

3 

17 

Fulminunt 

Appendectoinv 

80 hours 

Crisis 

1 

28 

Fulmin int 

Oholccvstectomt 

Cl hoiiis 

Complication, pen 






toiiitis heiuitltis 

5 

65 

Pulininnnt 

Cliolccjstectonn 

30 hours 

Coiiipiicntion lobar 






piicimionia 

0 

22— 

Fulminnnt 

Appendectoinv 

32 Iioius 

Iitsis 

7 

28 

Fulminant 

Appondcctonn 

20 Iiours 

Lj sis 

S 

28 

Fulnununt 

Pciineouliaplu 

10 dins 

Lvsis 

9 

41 

Fulminant 

llcinioiihaplij 

20 hours 

Ia sis 

10 

IG 

Ftilmin int 

Appendectomy 

18 lioiiis 

In sis 

11 

12 

Model ate 

‘^ppcndcctomj 

30 houis 

Crisis 

12 

21 

Moderate 

Hcinioiiliapln 

30 hours 

Crisis 

13 

13 

Moderate 

Hciniorrliapln 

SC hours 

Ia sis 

11 

15 

Model ate 

Hcrniori liapht ot chidcetoiiiA 

30 houis 

lA’sis 

15 

28 

Moderate 

Appcndcctomt 

28 houis 

lASiS 

IG 

30 

Moderate 

Appcndeetoim 

20 hours 

lA’SlS 

17 

so 

Moderate 

Appendectomy 

28 houis 

Coiiipiicntion perl 






tonitis 

IS 

10 

Moderate 

lleinioulinpliy (bilatcial) 

24 hours 

Ljsls 

19 

Cl 

Modern to 

Ileinionliiipln (iiglit) 

30 houis 

Ia sis 

20 

68 

Btodeiate 

Vppendeetomt 

72 houis 

Ljsis 

21 

40 

Rlodointc 

Gastio entciofetoiiij 

28 hours 

lit sis 

22 

14 

Moderate 

Cliolecystcetoinv 

26 houis 

Tijsis 

23 

25 

Moderate 

Appendcctonn , suspension 

21 Iiours 

litsis, bionchitls 

2-1 

30 

Jlodciatc 

Cliolecvstotonn 

30 llOlllS 

lijsis 

25 

30 

Mild 

Appendcctonn 

20 hours 

Cl Isis 

20 

38 

Mild 

Hernioirliapltv 

28 houis 

Ia sis 

27 

12 

Mild 

Appendcctonn 

10 dins 

litsis 

2S 

21 

Model ate 

Appendcctonn 

28 hours 

Ltsis 

20 

52 

Mild 

Hcinionliapln (ilglit) 

20 lioiiis 

Citsis 

SO 

31 

Mild 

Ilerniorrliapln (biliiteial) 

21 houis 

liJsIs 

31 

OG 

Mild 

Hernioirliapliy 

21 Iiours 

litsis 

S2 

31 

Mild 

Perineoi i liaidn Itcrnioi rliaplt j 






(feinoia) 

30 houis 

Lysis 

3S 

22 

Mild 

AppendectoiuA 

21 houis 

lit sis 

SI 

20— 

Mild 

CholecA stcctoniA 

IS iiours 

Lysis 

35 

24 

5Iild 

Salpigcetoinv 

1 1 hours 

1 1 sis, complication 
bronchitis 

3l> 

27 

Mild 

Vppcndectoiin 

20 hours 

lAsis 

37 

55 

Mild 

Cliolect stcetonn 

2S hours 

lit sis 

3S 

21 

1 5 anc=cent 

Ilei nlorrhapln 

28 Iiours 

Crisis 

30 

10 

F\ ancstont 

Ilcniiorrliaiilij 

SO hours 

lit sis 

10 

12 

1'5 anc=cent 

Appendcctonn 

IS hours 

Clisis 

41 

18 

I \ ancscent 

\ppendectoiin 

12 hours 

Crisis 

42 

18 

1 A ancscent 

Cliolocj stcitonn 

IS hours 

Lj sis 

43 

22 

Slild 

Ilerniorrliapln 

20 hours 

lijsis 

41 

“2 

Fulminant 

Vppcndcetoiin 

28 hours 

Crisis 

45 

C5 

Mild 

Clioltct stectoiuA 

IS hours 

1 1 sis 

40 

IS 

5Iodcratc 

Hcrnlorrliajiln 

14 hours 

I jefs 

17 

10 

Fulminant 

\ppuidcttoiin 

13 Iiours 

Crisis 

4S 

35 

5Iodtr ite 

\ppendictoiin suspension 

14 iiours 

I tsi' (IS hours' 

40 

21 

Moderate 

\upindeitomA 

IG hours 

I t sis 

50 

47 

Fiilminant 

Clioleiistietomt 

30 hours 

I t sis 


* XsO— rtliPr 1« uluior'tooil to inoiin n cn® iniluctlon ■vxlilolt vn' folloflod b} 
ctbortHpoT Ben Morfcnn iipiniritns nnil the new t\pe of AttKe^'On iniichme were ii ci 

t In thi'- column o' Indie ite« innlc 9 leninlc 

X 'JJii' CT'C WHS n true lob ir pneumonln front the on'et, no opernlltc procedure pret 
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Table 1 — Suwiiiaiy of Fifty Case Histones — Coufiniied 


Case 

Location 

Deaths 

Anestlietie 

Se\t 

DisappeTrance 'lime 

E \ 

Clinical Signs Pin sic il Signs 

1 

Right base 

No 

NeO— Ether* 

d' 

Sehouis 

60 hours 

2 

Right base 

No 

N;0— Ether 

cf 

60 hours 

5 dajs 

3 

Right base 

Ko 

NeO— Ethel 

9 

36 hours 

60 hours 

4 

Left base 

Les 

Diop ethei 

9 

Expired (peritonitis ind 

5 

Right upper lobe 

Les 

Local pro 

9 

myocarditis) 

Expired (Bronchopneumonia 

6 

Right base 

No 

came, 1%, 
field block 
NeO— Ether 

9 

ind sepsis) 

3 dajs 

5 dajs 

7 

Bight middle and b ise 

No 

NeO— Ether 

d 

6 dajs 

13 clajs 

8{ 

Right middle and b ise 

No 

Postpneu 

cT 

Still shoped pathologic condition 

9 

Right upper lobe 

2^0 

inonic 
N 2 O— Ethel 

d 

on leaving hospit il 

3 d ijs 7 dajs 

10 

Bight middle and base 

No 

N=0— Ethel 

d 

2 d ns 

4 days 

11 

Left base 

No 

Drop ether 

9 

36 hours 

48 hours, except 

12 

I^ft upper lobe 

No 

N 2 O— Ether 

d 

48 hours 

the heart still 
to left 

60 hours 

13 

Left base 

No 

N 2 O— Lthcr 

d 

36 hours (1st) 

Sdajs in all 

14 

Right upper and base 

No 

Drop ethei 

d 

72 hours (2d) 

50 hours 

72 hours 

15 

Right base 

No 

N 2 O— Ether 

d 

5 dajs 

9 d ijs 

16 

Right base 

No 

N 2 O— Ether 

d 

3 dijs 

10 dajs 

17 

Left base 

les 

N 2 O— Ethel 

9 

Expiied (general peiitonitis) 

IS 

Bight middle and base 

No 

Local pro 

d 

5 dajs 

7 dajs 

19 

Bight base 

No 

came, 1%, 
block 

N 2 O— Ether 

d 

5 diys 

7 dajs 

20§ 

Bight base 

les 

Spinal 10 cc 

d 

Cleared up then de\ eloped pneu 

21 

Bight middle and b ise 

No 

1% procaine 

N 2 O— Ether 

d 

monia m left 
peritonitis 

3 days 

lung and gener ii 

0 dajs 

22 

Bight upper and base 

No 

N 2 O— Ether 

9 

4 dajs 

7 dajs 

23# 

Right base 

No 

N-0— Ether 

9 

5 dajs 

8 dajs 

24 

Left base 

No 

N 2 O— Ethei 

9 

3 days 

5 dajs 

23 

Bight middle and base 

No 

N 2 O— Ether 

d 

48 hours 

72 hours 

20 

Left base 

No 

Drop ctiicr 

d 

36 hours 

60 hours 

27 

Bight base 

No 

N 2 O— Ether 

9 

SO hours 

60 hours 

28 

Left base 

No 

N 2 O— Ether 

d 

24 hours 

48 hours 

29 

Bight base 

No 

N 2 O— Ether 

d 

36 hours 

60 hours 

30 

Left base 

No 

N=0— Ether 

d 

2 days 

5 daj s 

31 

Bight base 

No 

Local block 

9 

2 dajs 

4 dajs 

32 

Left base 

No 

procaine 1% 
NsO— Ether 

9 

2 dajs 

5 daj B 

S3 

Bight base 

No 

N 2 O— Etlier 

9 

2 dajs 

4 dajs 

34 

Right base 

No 

N.O— Ether 

9 

4 dajs 

8 dajs 

33 

Right base 

No 

NsO— Lther 

9 

4 dajs 

S dav® 

36 

Right base 

No 

NsO— Ether 

d 

36 hours 

48 hours 

37 

Right base 

No 

NsO— Ether 

d 

3 davs 

6 dajs 

38 

fjcft upper lobe 

No 

NsO— Ethei 

d 

18 hours 

30 hours 

39 

Right base 

No 

NsO— Ether 

d 

IS hours 

28 hours 

40 

Right base 

No 

NsO— Ether 

d 

IS hours 

23 hours 

41 

Bight base 

No 

NsO— Ether 

9 

36 hours 

48 hour' 

42 

Bight base 

No 

N_0— Ether 

d 

24 hours 

so hour' 

43 

Right base 

No 

NsO— I tlier 

d 

36 hours 

48 hour' 

44 

Right base 

No 

NsO— Ether 

d 

40 hours 

72 hours 

45 

Left base 

No 

NsO— Ether 

9 

48 hours 

4 daj E 

46 

Bilateral 

No 

Spinal 1% 

d 

?2 hours 

5 da\s 

47 

Right middle and base 

No 

10 ce procaine 
Procaine and 

d 

48 hours 

4 daj' 

4S 

Left upper 

No 

NsO— Ltlici 

9 

48 hour' 

4 dajs 

49 

Right base 

No 

N.O- Ether 

9 

30 hour' 

4 d ij 

50 

Right middle ind b i«e 

No 

N.O- 1 tlier 

9 

72 hour' 

% d n - 


§ 'lliis p vticnt wio oper itcd on iintkr cpinal iiiipstlu ii (k\cIopn] t coll ij' c nliidi cl' in.i 
lip entirclj but sub'eqiicnth decelopeii i broncbopncunionia on tlic left in conjunction nitli a 
peritonitis 

iS Ibis patient dec eloped a purnlent broncbiti' after tin colIap'O bid entirilv ili^ilip' ired 


196 


ARCHIVES OF SURGERY 


the 9th, when he suddenly became cyanotic, dyspneic and began coughing, com- 
plaining of pain in the chest at the same time Physical examination re\ealed 
some dulness in the right base with distant breath sound During the night, 
he spit up considerable thick, tenacious mucopurulent material, and in the 
morning roentgen-ray evidence was negative but still showed a few rales Two 
days later the chest was found to be entirely clear 

Case 48 — A white boy, aged 12, was admitted to the hospital, Feb 14, 1927 
The diagnosis was subacute appendicitis Operation was performed the following 
day under drop ether , the anesthesia lasted thirty minutes At the time of the 



Fig 18 (case 49) — Summarj of course of atelectasis 


operation the temperature was 98 4 pulse 86 and respirations 22 The patient 
apparenth was doing nicch until the earh morning of Februarj' 16, wdien he 
became somewhat cianotic and dispneic and had facial erithenia The tempera- 
ture was 100 6, pulse 104, and respirations, 30 On examination that morning 
the breath sounds were found suppressed on the right and there was some 
limitation of motion in the right side of the chest 

He expectorated some plugs and a moderate amount of thick, tenacious 
material The following dai the chest was reported as clear \ roentgenogram 
on Febrinri 27 showed a normal chest 
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Case 49 — A white girl, aged IS, was admitted to the hospital, Feb 7, 1927 
She was operated on the next daj'- under drop ether, open method The anesthesia 
lasted for thirty-five minutes The temperature Avas 98 8 , pulse, 86, and respira- 
tions, 18, the day of the operation The night of the following daj and early 
in the morning, the temperature w^as 1018, pulse, 102, and respirations 26 A, 
profuse diaphoresis was present, and the patient complained of tightness in the 
chest She coughed very little The next morning, nothing but a few rales was 
present in the right base She expectorated se\eral tunes during the daj, and 
was somew'hat er 3 "theinatous Nothing else of importance could be found 
The patient went on to an uncAentful and smooth reco\ery 
Cholec)'Stectomy w'as performed, January 27, under spinal anesthesia dith- 
cultj" W'as encountered, and closure w'as effected under gas (\ 0) anesthesia, 
Case SO — A wdnte man, aged 43, was admitted to the hospital, Jan 25, 1927 
which lasted fifteen minutes About sixteen hours later there w'as a sudden rise 
in the temperature to 100 8, the pulse rate w'as 114, respirations, 26, and there was 
some feeling of tightness in the throat and chest Considerable diaphoresis and 
some erythema and cyanosis w'ere present , the next day, a few rales w'ere heard m 
the right side of the chest, there w'as suppression of the breath sounds in tlu 
lower part of the right side of the chest 

The patients coughed up considerable thick, mucopurulent material and felt 
relieved The next day about the same S 3 'mptom complex was present, but the 
condition cleared up in about twenty- four hours The temperature w'as 102 4, 
pulse, 120, and respirations, 28, the second time at 11 p m The chest was found 
to be clear the next day 

Ro 6 ntgen-ra 3 examination showed only suggestive displacement of the heart 
and mediastinal structures to the right 



GLOSSOPHARYNGEAL NEURALGIA (TIC DOULOUREUX) 

ITS DIAGNOSIS AND TREATMENT 
WALTER E DANDY, ]\I D 

BAITIMORC 

The pain of tiigeminal neuralgia was foi man) yeais consideied 
so distinctive in type and seventy as to deserve the lestiictive designa- 
tion, “tic doiilouieux” Why this particular neive should alone be 
subject to this paioxysmal, ticlike type of pain and all the othei cianial 
and spinal sensory neives be seemingly immune, has nevei had a 
rational explanation 

As a mattei of fact, pain of the same type does occui in the distiibu- 
tion of the glossophaiyngeal nerve, so that the term “tic douloureux’ 
is no longei S3mon3mious with tiigeminal neuralgia, but must now 
include glossopharyngeal neuialgia Whethei similar pains of the 
facial, vagus and possibly of othei sensoiy neives will eventuall}’’ be 
found to be of similar kind, remains to be seen 

Weisenburg^ was apparently the fiist to duect attention to the 
resemblance of an unusual pain of the ninth nerve to the so-called 
idiopathic pain of tic doulouieux of the tiigeminal nerve In his 
patient, howevei, the paioxj'sms of pain weie caused by a tumoi in the 
cerebellopontile angle, but in inanj'' waj^s the pain was analogous to that 
of tic doulouieux of the trigeminal neive In fact, it was fiist mistaken 
foi tiigeminal neuialgia, but the pain was not influenced b3’’ a paitial 
removal of the gasserian ganglion The pain was aIwa3'’S at the “lOot’ 
of the tongue, and extended down the throat and to the eai Theie vas 
a buining feeling and dr3aiess m the throat, and frequently the sensa- 
tion of flies and loaches crawling At times the paroxvsins were 
exci uciating, and usualh’- weie brought on b3'' eating During the last 
3’'ear of the patient’s life, contact of food with a sharply defined trigger 
zone at the base of the tongue caused terrific paioxj’^sms of pain Actual 
chewing movements did not induce this pam 

Ten veais after Weisenburg’s report, three cases of “algie lelo- 
phar3ngee essentielle ’ were desciibed bj Sicaid and Robiiieaii ■ In 
each case the pam was paroxvsmal, was induced In swallowing chewing 
speaking and often spontaneoush , and w'as referred to one side of the 
pharjnix, soft palate and tonsil Doubtless because the pam was of 

From the Johns Hopkins Hospital and Unnersit\ 

1 \\ ciscnburg T H CercDello-Pontile Tumor Diaipiosed for Si\ \eirs i'- 
Tic Douloureux The Sjmptoms of Irritation of the Ninth and Twelfth Cranial 
^'er^cs J A H k 54 1600 (^ra^ 14) 1910 

2 Sicard R and Robmeati Communications et presentations I Mgic 
aelophanngec essentielle Traitcment chiriirgical Rc\ neiirol 36 256 1920 
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long duration and not accompanied by other manifestations of tumoi 
the condition was consideied to be “essential” or idiopathic It is 
haidly piobable that they lecognized the pam as an involvement solelv 
of the glossopharyngeal domain, for then treatment, as practiced and 
recommended, consisted in sectioning in the neck the blanches of the 
glossophaiyngeal neive, the pharyngeal branches of the vagus and tlie 
supeiioi ceivical ganglion Since the appearance of these publications, 
a numbei of cases have accumulated lapidly 

Doyle ® leported fotii and Adson * three other cases from the ilaxo 
Clinic Hams,® in his splendid book, “Neuritis and Neuralgia, ’ adds 
SIX cases fiom his own service m London As this paper was written 
anothei case was appended by Goodyear ® 

Although all of these have been leported as cases of gIossophai}ngea 
neuralgia, the doubt lurks that the pain is confined exclusively to tlu 
distribution of the glossopharyngeal nerve For this reason, the sug 
gested tieatment of Sicard and Robineau was followed in the cases ot 
Doyle and Adson, i e , the branches of both the vagus and glosso- 
phar)''ngeal nerves were divided They seem to have been misled b) an 
uncertainty of the sensory nerve supply to the pharynx, believnn’' 
branches of the sphenopalatine ganglion and vagus nerve to be the 
source of its supply Hams is “uncertain whether the vagus has an\ 
share in the production of this (glossopharyngeal) neuralgia, and 
whether section of the phaijmgeal branch of the vagus is also necessaiy 
It appears probable that the unorthodox and faulty conclusions bv 
Vernet ^ (refeiied to by Sicard and Robineau and by Do}Ie) on the 
nerve supply to the pharynx by the glossopharyngeal and vagus neives 
IS largely responsible for this confusion The sensor}^ distribution ot 
the ninth nerve will be considered later 

In addition to the foregoing series of cases assembled fiom the 
literature, two more are reported Curiously, these cases appeared six 
weeks apart Both were lecognized as glossopharyngeal neuialgia b\ 
the charactei istic histoiy of the attacks before the patients were actualh 
seen These cases aie piesented not only to emphasize the clinical picture 
of this lemarkable and not uncommon condition, but also to piesent a 
simple form of treatment, piacticalh'’ devoid of danger, and pioductnc 
of permanent cuie without disability 

3 Doyle, J B A Study of Four Cases of Glossophar\ngeal Veunlgia, 
Arch Neurol & Psvchiat 9 34 (Jan ) 1923 

4 Adson, A W The Surgical Treatment of GIossophar\ iigeal Xcunlgu, 
Arch Neurol &, Psychiat 12 487 (Nov ) 1924 

5 Harris, W Neuritis and Neuralgia, Nev York Oxford Dnuersus 
Press, 1926 

6 Good} ear H M Tic Douloureux of the GIossopharMigeal Ntr\t \rc!i 
Otolarjng 5 341 (April) 1927 

7 Vernet, M SMidromc du trou dechire posleneur (Parahsie dcs ntri» 
glossopharvngien pneumogasfriquc spinal) Re\ Neurol 34 117 1918 
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Case l—Htsfoiy~A strong, healthy man, aged 45, but looking much older, 
was first seen in the neurologic dispensary by Dr Frank Ford, who at once 
recognized the pain to be that of glossopharyngeal neuralgia Seldom have we 
seen a man in greater agony, even in the most severe cases of trigeminal neuralgia 
He was then having paroxysms of terrific pain in rapid succession, some induced 
bj swallowing or talking and some even occurring spontaneously Afraid to 
swallow or to talk, he sat in terror, with his head hanging forward and directed 
toward the right in order to allow the saliva to drool from his mouth and away 
from the affected side He dared to eat only after his tongue had been cocainized 
over its base, and particularly, as he so strongly emphasized, over one spot about 
the size of a dime, near the junction of the tongue with the left tonsil This 
‘trigger zone,” so real to him, did not show anything on examination For three 
and one half years he had endured this pain at varying intervals It had begun 
m September, 1923, with a severe knifelike thrust at the base of the tongue 
immediately after taking a drink of cold water, it lasted a few seconds, but for 
three weeks it occurred several times a day and ended as abruptly as it began 
During the attacks, the left ear drum felt as though it were being pushed out and 
‘‘were ready to burst ” In one severe attack just before his operation, the patient 
felt as if all the teeth in the lower jaw on the affected side were ‘‘jumping out 
of their sockets” For more than two years he was free from pain when asleep, 
but during the six months before admission to the hospital, he had been frequently 
wakened from a sound sleep by the knifelike pains, particularly when lying on 
the left side The attacks were due, he thought, to the accumulation of saliva 
on the trigger zone His tonsils had been removed in September 1926, and again 
in November 1926, in the vain hope of effecting a cure During the latter 
operation, the throat was extensively burned with a cautery The pain was 
decidedly worse afterward, and from then until his admission to the Johns 
Hopkins Hospital in April, 1927, the pains became more and more frequent and 
severe He said it seemed to him that a red hot poker was being jabbed through 
the tongue At first the attacks were of only two or three seconds' duration, but 
during the past six months each had lasted about ten seconds He had the 
impression that the attacks were more frequent when he talked a great deal, but 
in his occupation as a missionary there was little opportunity to get complete 
rest for any length of time He had obtained relief for a few days by local 
application of cocaine 

Results of all examinations, including tests for taste and sensation in the 
domain of the ninth nerve, were entirely negative The Wassermann reaction 
was negative 

Opoatioii — On April 6, 1927, I performed an intracranial section of the 
ninth ner\e, in the posterior cranial fossa (fig 1) The patient made an uneventful 
reco\ery, with immediate and subsequent complete relief from pain of anj kind 
There was no disturbance of sw'allowing afterward He was unable to detect 
any sjmptoms due to the loss of function of the ninth nerve Objectiveh, how- 
e\er, there was total loss of sensation and of taste over the back of the tongue 
and pharjnx (fig 6, 7 and 8) No motor impairment of anj kind could be 
detected h\ examination 

Casf 2 — A man, aged 56 well developed and strong, but pale and sallow 
from lack of nourishment, was referred by my associate, Dr S J Crowe, on 
Ma^ 10, 1927 Fifteen jears before, while talking w'lth a friend, the patient a 
been suddenh seized with an excruciating pain in a spot at the back of the tongue 
and near the right tonsil It lasted onh a few sccon'ds, but during the following 
^cars similar pains in the same location struck him suddenb without warning, 
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after they had disappeared, he was entirely free of pain It seemed as though 
a red liot iron were being thrust through the tongue at this spot At first lie was 
unable to discover any inciting cause for the attacks The free intervals were as 
long as a year and a half, but the pain always recurred m the same spot Since 
November, 1926, the attacks had become more frequent and severe and of longer 
duration, often lasting several seconds During this time, the attacks have been 
induced consistently bv drinking, eating and talking For two weeks before I 
saw the patient, he had been almost without food or drink and had scarce!} 
dared to speak Sneezing and coughing also brought on the paroxysms For 
the two days before he consulted me, one attack had followed almost immediatel} 



Fig 1 — Posterior view of patient’s head to show the operative scar, mdicited 
by the arrows The photograph was taken on discharge from the hospital ten 
days after the operation 



Fig 2 — Scar of second patient when ready for discharge two weeks after 
operation The arrow^s indicate the position of the scar 

on the other, giving the patient almost no interval of relief longer than a few 
minutes, despite hypodermic injections of morphine During mv' brief examination 
the patient had three paroxysms, each lasting about five seconds Immcdiatch 
after each attack, he could swallow wuth impunitj for a few seconds, but this 
period of immunity W'as soon over He could direct the examiner to the spot 
on the base of the tongue which seemed to him so well defined but nothing was 
objectively evddent Results of all examinations, including tests for taste and 
sensation, in the distribution of the ninth nerve were negative 

Opciatton — On Mav 11, 1927 under local procaine hv droclilonde ancstbcsi i 
the glossopharjngeal nerve was divided mtracranialh m the later il cistern 
(fig 21 Postoperative convalescence was uneventful All pain immediateh dis- 
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Fig 3 — Area of anesthesia in the mouth following unilateral division of the 
glossopharyngeal nerve (Photograph from Gray’s “Anatomy”) 
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either local or general anesthesia An incision is made which begins at a point 
about 2 centimeters below the inion, gently curves upward, reaching slightly 
above the line of attachment of the trapezius muscle to the occipital bone, and 
then turns more abruptly downward along the mastoid bone until within from 
1 5 to 2 centimeters of its tip (fig 6) The trapezius muscle is divided just 
below its attachment and retracted downward and outward The bone is reino\ ed 
over much of the corresponding side, at least far enough to the midline to afford 
access to the cisterna magna, which is punctured to release fluid and to proMde 
additional room The bone is rongeured laterally to the mastoid, but not far 
enough to enter the mastoid cells The dura is opened m stellate fashion Gentle 
elevation of the cerebellar lobe then allow's ample exposure of the cerebellopontile 
angle The cisterna lateralis is quickly brought into view, and, when pricked, the 
lining arachnoid membrane collapses (fig 7) The fifth, eighth, ninth, tenth and 



Fig 6 — Outline of incision in skin and defect in bone m operation for intra- 
cranial section of the glossopharyngeal nerve 

ele\enth cranial ner\es then appear The auditor\ nerve is probabh the best 
landmark The glossopharyngeal nerve is, of course, next m succession in a 
caudal direction and is probably from 0 75 to 1 centimeter caudal to the auditor\ 
nerve A relatnelv tin\ nerve, about the size of the lead m a pencil, alwais 
single and free from contact with the lagus, which lies immediate!} caudal the 
glossopharyngeal ner\e — can be readil} lifted with a blunt hook w'lthout touching 
the yagus or any other nerye A knife or a pair of scissors cuts the suspended 
nerye m an instant (fig 8) The patient yvhose nerye yyas sectioned under procaine 
hydrochloride anesthesia (applied only extracraniall} ) did not experience any 
sensation yyben the glossopharyngeal nerye yyas divided The operation should 
be deyoid of danger There is no reason for cycn touching the yagus, auditory 
or facial neryes There can, of course, be no question about the permanency of 
a cure, for precisely the same problem has long since been sohed in trigeminal 
neuralgia \fter section of the sensory root of any nerye central to its ganglion, 
regentration is impossible 




Fig 7 — Elevation of the cerebellum, evposing the cerebellopontile angle after 
puncture of the cisterna magna and the cisterna lateralis The ninth ncr\e is 
snown drawn forward with the knife hook The eighth and tenth ner\es are 
always plainly in view The ninth nerve is separated from the \agus h\ 2 or 
3 mm , thereby preventing any injury to the vagus during its manipuhtion and 
division 



Tig S — Point of dnision of the c:lossopInr\ iinLil lurve iiitncnni dlv !’\ 
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The operations heretofore employed m glossopharyngeal neuralgia have been 
of the peripheral type, either section or avulsion of the nerve Besides the local 
difficulties of isolating and dividing the ninth nerve high up m the neck without 
injuring the sympathetic trunk and particularly the vagus (a difficult task), 
the objection remains that regeneration of the nerve is likely to follow its 
division peripherally As noted before, Sicard and Robineau introduced this 
manner of division of the nerve for glossopharyngeal neuralgia, and in all cases 
the sympathetic and pharyngeal fibers of the vagus were intentionally included 
Adson avulsed the glossopharjmgeal nerve in the hope that at least the petrous 
ganglion would be included, but the vagus, being closely associated, was iniured 
He regretted that he had not tried intracranial section of the nerve and hoped 
to do so in his next case In a patient afflicted ivith an extensive carcinoma of 
the tongue and pharynx, Fay,* in 1926, sectioned the ninth nerve, together with 
three upper cervical nerves, in an extensive occipital and cervical exposure The 
vagus nerve was injured, and, doubtless because of inadequate exposure, the pulse 
rate immediately dropped from 125 to 80 He also planned a unilateral cerebellar 
approach if a patient with glossopharyngeal tic douloureux should come for 
operation Harris, in 1926, attempted to inject the glassopharyngeal nerve (in the 
neck) with alcohol, but failed to reach the nerve Injections of alcohol could 
hardly be successful Injury to the contiguous jugular vein, the internal carotid 
artery, the sj'mpathetic, spinal accessory and vagus nerves would seem more 
probable than a successful injection into the glassopharjngeal nerve 

In passing, it is well to note the importance of section of the glossopharyngeal 
nerve in inoperable carcinomas of the tonsil and nasopharynx Should the 
domain of the fifth nerve also be invaded by the growth, the sensory root of the 
trigeminal nerve can easily be divided at the same time and with little added time 
As mentioned before, this approach has been my method of choice for section of 
the sensory root in tic douloureux for the past few years 

CLINICAL FEATURES 

The close similarity between glossopharyngeal neuralgia and tic 
douloureux of trigeminal origin has been commented on b} Sicard and 
Robineau, Doyle, Adson and Harris Surel} both varieties of this fear- 
ful pain equally deserve the appellation, tic douloureux The character- 
istic sudden, ticlike paroxysms of excruciating pain and the induction 
of pain by external stimuli are common to each 

In the twenty cases of glossopharyngeal neuralgia assembled from 
the literature and epitomized in the accompanying table, the clinical 
picture is strikingl}" uniform The parox3'sms of pam always strike 
some part of the glossopharyngeal sensory area — the tonsil, back of 
the tongue or the pharv nx , the pain is always unilateral and induced 
b} liquids or solids passing over the sensor} endings of the ninth nerve 
in the mouth or pharynx The pain is always excruciating, it is vari- 
ously described as lancinating, knifelike or like stabs of a red-hot iron 
Each individual pain usually lasts only a few seconds, rarely over a 

8 Fav. T Intricrannl Dnision of Glossopharj ngcal }\crvc Combined "itb 
Cervical Rbirotomv for Pain in Inoperable Carcinoma ot the Throat 'knn Surg 
84 456 1026 
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minute, the duration of the paroxysm, is, therefore, usually less than 
that of trigeminal neuralgia, but it would seem more seveie, if possible 
There is a strong tendency for the paroxysms to occui m a series over 
a period of time varying from a few daj^s to a few weeks, m nearh 
every case intermissions of several months have occurred The longest 
period of relief was three and three-fourths yeais m one of Adson’s 
cases But the identical pain always returns m precisely the same 
location In a few cases there has been some tendency for the pain to 
shift fiom an initial point more remote and eventually to reach the 
central area of the glossopharyngeal sensory domain, for example, in 
two of Doyle’s cases the original pain was m the ear, and in one of 
Adson’s cases it was m the lobule of the ear and the angle of the mandi- 
ble, but the pains were brought on by swallowing or other stimuli of 
the tongue and pharynx In nearly all cases pain radiates to the eai , 

1 e , the meatus, the concha, the lobule or in front of or behind the 
ear, and not infrequently it begins there either before the more central 
pain or almost simultaneously with it Rarely does the pam radiate 
elsewhere than to the ear or its environs and to the affected side of the 
throat It seems probable that Jacobson’s nerve is responsible for this 
aspect of the pam, but as there is no external sensory suppli b} the 
glossopharyngeal nerve, pain to the mandible and outer ear must be 
looked on as referred At times, as m two of Doyle’s cases, m one of 
Adson’s and m one of Harris’, the ear was actually tender to touch 
In the latter two instances, touching or washing the ear would precipitate 
the characteristic attacks Although the method par excellence of start- 
ing attacks of glossophar}: ngeal neuialgia is to drink hot or cold liquids — 
cold IS more effective than hot — the attacks are also induced iii mam 
other ways Other recognized causes are swallowing (solid foods seem 
to be less effective than liquids), talking, a awning coughing, shouting 
sneezing, touching the ear. suddenly turning the head, and in one 
instance touching the angle of the mandible, often the attacks seem to 
occur spontaneously A trigger zone was present m botli of tlie cases 
reported (the base of the tongue, near the tonsil), m one of \dson’s 
cases (phaiyngeal wall) and m Goodyears case (tonsillar pillar) 
Hams lemarked on the absence of a “trigger zone m cases ot glosso- 
pharyngeal neuralgia, and considered its absence to be almost the onh 
essential difference between glossopharyngeal neuralgia and ingtniinal 
neuralgia, the four cases m vhich there were trigger zones iii\e 
appeared since the publication of his book 

Like trigeminal neuralgia glosbophanngeal neuralgia iisu >11\ 
appears m the latei half of life and usualh alter the ige oi 50 
Whether significant oi not one obser^atIon stands out strikingh in tin- 
earh series, there are onh three eases (10 per cent) in women 
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I have placed m the same group the cases in which the glosso- 
pharyngeal neuralgia was caused by a tumor and those in which it has 
been considered essential or idiopathic As a matter of fact, the only 
reason for having assumed that the condition is idiopathic was the 
analogy of the features of the pam with those m trigeminal neuralgia 
Necropsy was performed only in VVeisenburg’s case, and an intracranial 
exposure of the ninth nerve has been made only m my two cases 
Fiom the latter cases alone, positive objective proof is funushed of the 
essential nature of glossopharyngeal neuralgia As a matter of fact, the 
proportion of tumors that have been demonstrated is high, compared with 
their incidence in trigeminal neuialgia Three of the series of patients are 
known to have had tumors Weisenburg’s patient with cerebellopontile 
tumor and two of Harris’ patients who had carcinoma of the tonsil It 
seems probable that tumors were present in two more instances One of 
Harris’ patients lost 22 pounds ( 10 Kg ) in weight in two months, indi- 
cating a serious wasting underlying cause Another victim had convul- 
sions induced by the pain , m fact, a cerebral exploration had been made 
for a tumor of the brain, though with negative results This patient died 
a year later, presumably from the intracranial lesion (tumor There 
IS, therefore, a known incidence of 15 per cent of tumors in this group 
and a probable incidence of at least 25 per cent Weisenburg’s case, 
taken m conjunction with the well known slow, insidious growth of 
tumors in the cerebellopontile angle, as well as the frequently obscure 
malignant lesions of the tonsil and nasopharynx, should make one always 
alert to the possibility that an underlying tumor may be the cause instead 
of an idiopathic neuralgia Moreover, a careful survey of the histones 
in the cases here assembled seems to indicate no discernible difference 
in the character or location of the pain or its provoking influences, 
whether there is an underlying tumor or not One additional great 
advantage of the intracranial operation for glossopharyngeal neuralgia 
is that automatically any intracranial lesion is discovered and may be 
eliminated If a tumor is causing the condition, no treatment is, of 
course, rational which does not deal with the removal of the tumor if 
that IS possible 

The diagnosis of essential glossopharyngeal neuralgia is made solely 
from the histor} and from observation of the attacks In man) of 
the cases from the literature a diagnosis of trigeminal neuralgia uas 
made, but this was before the glossophan, ngeal neuralgia uas recog- 
nized The pain of glossophanmgeal neuralgia was so characteristically 
located m the region of the ninth nerve that in none of the cases col- 
lected here should there be any doubt of the diagnosis One might 
possibh think of trigeminal neuralgia when the ear is tender and when 
touching the ear incites attacks, but even then the pam is mainl) induced 
In stimuli m the back of the mouth, and the pain is alwacs in this region 
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Neuialgia of the seventli nerve (geniculate ganglion) has been 
described by Hunt as accompanied by pains largel} localized in the eai 

Geniculate herpes is a well recognized condition, but geniculate 
neuralgia is none too securely established , at least it i emains to be pro\ ed 
that a ticlike neuralgia of the seventh neive occurs without more spasms 
A tic of the facial nerve, described by Cushing as “tic conouloif,” is 
chaiactenzed by spasms of the facial muscles, and cannot be confused 
with glossopharyngeal neuialgia 

GLOSSOPHARYNGEAL NERVE SUPPLY 

Isolated loss of function of the glossopharyngeal neive apparently 
has not been known Pope,® m desciibing a case of thrombosis of the 
vertebral artery pressing on the glossopharyngeal neive, quotes Covers 
as saying “There is no recorded case in which the roots of the glosso- 
phaiyiigeal nerve alone have been diseased ” Cassirer,^® wilting in 
Oppenheim’s Lehrbuch makes a similar statement Cases of tumor oi 
traumatic injuries to the nerves at the base of the skull have paralyzed 
the glossopharyngeal nerve, but this paralysis has never been pureh and 
solely of the glossopharyngeal nerve Indeed, Pope’s case seems more 
probably an aneurysm and not a thrombosis, for there was a fusiform 
mass In addition to the incomplete injury to the glossopharj ngeal 
nerve, there was partial facial paralysis and some distuibance of the 
tiigeminus, both subjective and objective, moieovei, it is difficult to 
understand how the vagus, which is in such close proximity, could have 
been spaied It is almost inconceivable that any neoplasm could be so 
small and so isolated as to cause a pure glossopharyngeal paialysis, and 
it is equall) incredible that any effect of trauma could induce an isobitcd 
paialj^sis of this nerve Vernet’s conclusions on glossoplian ngcal func- 
tion, as noted, which have received much more consideration than the} 
deseive, have been derived fiom observations of tumois inflammations 
and fractuies affecting all of these structures m the jugular foramen 
From such a source it is impossible to separate disturbances of the 
ninth and tenth neives, which are so intimately related oiei such a long 
distance The onl)’’ possible wa\ to cause pure glossoplnn ngcal tlestnic- 
tion and, therefore, to test the function of this nene is In mtricrmnl 
section at operation Section of the nerae in the neck has alv.u^- been 
accomjianied bv mjuiies of the vagus and iisualh ot the sMiiiiithctic 
neive The eiitiie nerve can neacr be sectioned or aMiPcd m the mck 
foi blanches — notabh Tacobson s ner\e — cannot be reached 'Hie two 

9 Pope P M Tlirombo'-i*; of \\rtcbral \rlcr\ Pris^iiirT oa Glo-<.fii>'nr\n- 
gcal \cr\e, Unilateral Loss of Taetc at Back oi Tonieiii. Brii M I 2 114‘' 

10 Cassirer Die Labnning fics X Glossoplian nccii^ in Opptnbc n, H i'- 
biicb tier X*cr\ cnkrankbcitcn 1021 \ol 1 p //•' 





■3 


212 


ARCHIJ^ES OF SURGERY 


cases here reported are presented as pure isolated lesions of the glosso- 
pharyngeal nerve, there were no other involvements of the cranial 
nerves The after-effects of division of the glossopharyngeal nerve 
intracranially were almost the same m both cases 

Motoi Changes — Symptomatically, there was absolutely no sub- 
jective or objective motor disturbance m either instance Swallowing 
was unaffected The constrictors of the pharynx were unimpaired The 
soft palate moved normally and equally on the two sides Most text- 
books of anatomy agree that the stylopharyngeus muscle is the only 
muscle supplied by the glossopharyngeal neive I do not know of any 
test that will demonstrate its loss of function, apparently its absence 
(if the neive is affected) is not noticeable to the patient These cases, 
I believe, effectually contradict the claims of Vernet that the important 
middle constrictor of the pharynx is supplied by this nerve, its nerve 
supply IS from the vagus 

Alteiations of Taste — The nerve supply of taste will shortly be the 
subject of a more detailed study m conjunction with Dr Dean Lewis 
For this reason, only cursory mention will be made here of the part 
played by the ninth nerve m the supply of taste to the tongue as a whole 

In both of the cases reported there was complete loss of taste in the 
posterior third of the tongue This confirms the usual conception of the 
nerve supply of taste for this part of the tongue It opposes the rather 
unusual view long taught by Gowers and others that the trigeminal nerve 
supplies taste to the whole tongue In one of the cases reported here, 
no change occurred in the perception of taste in the anterior two thirds of 
the tongue In the other case there was a slight, but definite, alteration 
to the degree that on the normal side, sweet, sour, bitter and acid were 
all recognized more quickly (a few seconds) and registered with greater 
intensity than on the side with the cut glossopharyngeal nerve, but all 
tests for taste were accurately registered on the affected side (anterior 
two-thirds) The interpretation of these minor alterations of taste in 
one case and none m the other will be discussed m the forthcoming 
papei At least, it is evident that the ninth nerve supplies taste for the 
posterior third of the tongue, but does not supply taste to the whole 
tongue, a view long held by Luciani and by his followers even at present 

Scitso) V Changes — The results m both cases are best shown in the 
accompanying sketches For the examinations of the sensor}^ loss in the 
pharynx and nasopharynx and the base of the tongue I am indebted to 
Dr S T Crowe The only differences noted in the two cases were 
that m one patient sensation w'as perceived in the eustachian tube for 
a few millimeters below the phar\ngeal orifice, in the other there 
was no sensation for a distance of about 2 5 cm In one patient the 
sen‘'Or\ deadline exacth bisected the inula, in the other almost the 
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entire uvula was anesthetic In both patients, a cap of sensation 
remained at the vault of the nasophar 3 nx, doubtless being supplied bv 
the trigeminal nerve The remainder of the pharynx, anterior posteiioi 
and lateral, down to the epiglottis (including the posterior aspect) the 
vellecula and the pyiifoim sinus, was anesthetic Anterioih and 
posterioily, the line of anesthesia ended shaiply at the midline The 
soft palate is supplied by the glossopharyngeal neive only in a nairow 
rim on its oral surface and over a greater extent on its nasal surlace 
The tonsil and eustachian orifice were insensitive in both cases 1 he 
epiglottis was anesthetic on its posterior aspect , the line of demarcation 
of the area with the normal sensation of the anterior sui face 
from that supplied by the vagus is a shaip line along tlie nm 
of the epiglottis The precise line of demai cation between the area ol 
normal and of lost sensation was difficult to determine in t\vo places — 
above at the vault of the nasophaiynx and below at the beginning ot the 
esophagus These two narrow zones aie therefore shown in dots in 
contrast to the cross-hatch which denotes the absolute loss of sensation 
The anterioi wall of the sphenoid and the posteiior end ot both the 
middle and mteiior turbinates were sensitive There w'as no aica 
of anesthesia in the nasal cavit}’’ It could not be determined whethci 
there was any loss of sensation along the posterior border of the \omer 

Senctoiy and Sympathetic Ncivci — No disturbance of sali\ai\ 
secretion could be detected after the glossopharyngeal nerACs had been 
sectioned 

I am awaie that the small supeificial petrosal ncr\c is a continuation 
of Jacobson’s neive through the tympanic plexus It has rcccncd 
much attention as an impoitant link in the chain of ceitain theories of 
taste, It has been supposed also to carr\' sensation to the nasal nMt\ 
even to the phai}nx I have not been able to adduce CMdenee of either 
function 

SLMMAin AXD COXCLLSIOXS 

1 Glossophai > ngeal neuialgia is a t 3 ’pe of tic douloureux exaeth 
like trigeminal neuralgia Its clinical jncture is so charaetensiic and 
the histon of the attacks so M\id tint the diagnosn is e and 
unmistakable 

2 Tw’O cases are leported and appended to eiijlitcen others winch 
haie been assembled from the literature J be clinical leatnies oi this 
condition are anah/ed and tabulated 

3 Ihe treatment oJ glossopharMiye il neiinilyia is pnrch stireu ■! 
An ojieration In which the ninth ner\e is sectioned iniracr niialh \ ‘s 
carried out m both cases The sujicnoritc of this (ij)ti itio i o\cr -n.- 
tion of the e^lossojiharMiee.il ner\e m the neck is due to tic i at t’ ’ 
other nerces are not miurcd and the nene is cm ^'h'oe »hc 
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thereby piecludmg return of the malady The operation is practically 
without danger to life and leaves no subjective or objective disturbance 
in its wake 

4 These isolated glossopharyngeal lesions afford an excellent oppor- 
tunity to study the function — sensor3^ inotoi and gustatory — of this 
nerve It is probable that these cases are the only instances of pure, 
unmixed and total loss of function of the ninth cranial nerve 



EXPERIMENTAL OBSERVATIONS ON THE 
GROWTH OF LONG BONES 


GATEWOOD, MD 

AND 

BERNARD P MULLEN, MD 

CHICAGO 

Our attention was attiacted to the question of giowth of hone In 
Haas’ article in the Archives or Surgery, ^ in which he ie\ie\\ed iull\ 
the laige amount of experimental woik which had preiioush been done 
It IS of interest to note that the fiist work of this t3q)e was done b\ 
Duhamel in 1739, and that John Hunter made some careful e\pen- 
ments on growth of bone ninet}^ years ago While his results — still 
preseived in the Hunterian Museum — do not show' an} longitiulmal 
inciease m the shaft of bone in pigs and fowls, he concluded ncMithc- 
less that some growth can occur Ollier," a young Fienchinan Horn 
Lyons, coming to Pans in 1857, attracted by that genius of mcdital 
leseaich, Claude Bernard, plunged into this fascinating problem in the 
laboiatory of Chaveau After a series of experiments w'ltli periosteum, 
he became completely convinced of its osteogenic properties He also 
noted that nutation of the shaft of a bone could cause increase in the 
late of giowth of the epiphyses, and that it might ev'en cause an o\ci- 
giowth of as much as one-fifteenth of tlie total lengtli of the bone 11c 
lepeated Duhamel’s experiments to make ceitain m his own mind that 
longitudinal giow'th took place onh at the epiplnseal lines’’ lie found 
slight sepaiatioii of maikers placed in ends of tlie slnfts of conng 
fowds, but not enough to change Duhamel’s inlc of nonclongation 

In spite of this experimental cMdence clinical oliscneis hue felt 
that, although most of the growth took jilace m the epijilnscs ‘•nil -i 
small amount could occur in the shaft Tincsdcll ^ Specfl Daud ' nid 

1 Haas, S L Interstitial Growth in Growing Lour Bout.':, \rcli Siirp 12 
887 (April) 1926 

2 Keith, Arthur Bone Growth and Bone Rejiair Brit T Sure C lOM 

3 Ollier Louis Traiti experimental et clini<iue di la re^eiura'i'in (h ^ . 
et de la production artificielle du tissue osseiix Piri'' 1 18fi7 

4 Truesdell, E D InequahtN ol the Lower rxireiniiies I olhiw lu I ' I't 
of the Shaft of the 1 emur in Children \nn ‘'urp 74 -tas (Oet ) 1021 

3 Speed K Loncitudnial 0\erer(>wih of I oiu Bum' '^urp foit., U’ 

36 787 (June) I ‘'23 

6 D iMil \ C Overcrow til Itillowinc rricni''e \n i 9 -U'- i - ^ i 


1924 
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Harbin ^ have all reported instances of the overgrowth of bone following 
fracture or irritation of the shaft Of all these cases overgrowth of the 
epiphyses could be excluded in only one, which was reported by Speed 
The patient was 45 years old, so that compensatory epiphyseal growth 
was out of the question Increase in length of bone in tertiary syphilis 
IS not an uncommon observation, and it seems to be fairly characteristic 
of Paget’s disease While enormous increase has frequently been noted 
in aciomegaly, one can fairly question how frequently actual lengthening 
occurs in the shaft of the long bones after the epiphyses have closed 
There is no doubt, however, about the increase in the length of the 
ribs and the mandible McEwen’s ^ well known case of resection of the 
humerus for osteomyelitis, with subsequent transplantation of bone is 
an oft-cited example of growth of longitudinal bone The patient, then 
3 years old, was operated on in 1878 This is probably the earliest 
successful bone graft on record At the time of operation, a graft 4)4 
inches (112 cm ) long, taken without periosteum, was inserted into a 
laige defect of the humerus Thirty years later, the graft measured 
6 inches (15 2 cm ) The picture, included in his book, “The Growth 
of Bone,” is difficult to interpret and to me not altogether convincing 

Haas, employing essentially the same technic which we shall describe, 
demonstrated almost inconti overtibly that no longitudinal growth occuis 
in the shaft of the tibia of the dog or m the metatarsals of the rabbit 

Still a bit skeptical, thinking that perhaps the cancellous bone near 
the epiphyses, being softer and more leadily absorbed, might possess 
the property of increasing in length, we placed, not two markers 
neai the centei of the shaft as has usually been done, but several, 1 cm 
apart along its entire length, so that any change occuriing in the 
diaphysis might be observed 

EXPERIMENTAL WORK 

SeAent}-nine experiments in all were performed on young rabbits 
Thirty-nine labbits died of exposure or epidemic, leaving forty from 
which deductions might be drawn 

Method — Under ether anesthesia, emplowng careful aseptic technic, the lateral 
surface of the femur uas exposed throughout its entire length This vas done 
b^ making an incision parallel to the femur on the lateral surface of the thigh 
After the skin and fascia lata utre dnided, the vastus lateralis and intermedins 
ucre retracted aiitenorh and the biceps femoris posteriorlv Then, after the 

7 Harbin, H Non-Suppuratne Osteomjehtis, J Bone &. Joint Surg 8 401 
(April) 1926 

8 MacEwen. \\ The Growth of Bone, Glasgow, Maclehose Jackson &. 
Co 1912 
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lower margin of the insertion of the gluteal muscles had been cut a metal rule 
was placed parallel to the femur, and marks 1 cm apart \\ ere made on the bone 
with a knife A small notch ^\as made o\er each mark and in tiiese notciie^ 
holes were drilled, care being taken not to go completeK through the corte\ The 
drill used was slight^" smaller than the shot inserted so that it wa*; po^Mble to 
inlay the shot snugly into the holes The shot rareh entered the canal oi the 
marrow The attachment of the gluteal muscles, the fascia lata and the skin 
were approximated with catgut, and a dressing of collodion was applied There 
was only slight temporarj impairment in the function of the leg alter operation 
Roentgenograms were usualK made the following dai A.I1 films were made with 
the leg of the animal held firmh against the plate and with a unilorm taigoi 
distance of 24 inches (609 cm) The superimposabilite ot the fihns attests to 
the accuracy of the method 

Five senes of experiments were perfoimed as follows 

Sc} ICS 1 — Only three or four shot w’ere inserted An attempt to close tin. 
lower epiphyses was made bj removing from 1 to 2 cm oi the distal periosteum 
leaving the articular cartilage adjacent to the ou er margin of the epiphvscal 
plate intact 

Soies 2 — From five to seven shot were inserted in the femur 1 cm apart 
care being taken not to disturb the periosteum or the blood supph to the 
epiphvseal plate The end shot were placed close to the epiplnseal plates, and in 
rabbit 30 the low'er shot was placed directh in the cartilage plate 

Senes 3 — Shot were inserted in a manner similar to that used m the second 
series, except that an attempt was made to close the epiplnscs b\ rcmo\nig irom 
1 to 2 cm of the distal periosteum, together with that part of the articular 
cartilage directlv o%er the epipluseal plate Seieral parallel holes were drilled 
through the epipheseal plate wath a fine drill 

Sena 4 — A procedure similar to that of senes 3 was lollowcd with the 
exception that holes w'ere not drilled in the cpiphescal cartilage plate 

Senes 5 — Parallel holes were drilled in the cpipluscal pi ite but no ittnnp' 
was made to destroe its blood suppK b\ rcmnenig the adiaceiit peru'stnun or 
articular cartilage 

It IS eMdent from the following expenments that normalh no grov th 
of the diaphvses occurs m rabbits except at the epipln il c it til tge pFte 
and that if the shot is introduced ca’-clulh into the eptph\-eil pi ite 
there is little or no retardation of growth (plate 30) 

For the sake of bretitt onh a few jiroloeoF are gt\en 'I'd i le 

tapical plates are shown 

SeiHS 1, Rablnl The tpiphi-L- wirt im conpUwo c!<-. ' T' 
were inserted into the .bait oi the kit nmur ahnU 1 cm g-’ ‘ , 

close the cpiplwses was made In deMr.nnm iron 1 to 2 cn- . - . - ' ‘ \ ' 

tciim Ic'iMiitr the ncljiCtiU Trljciihr cnrtil'-c nie c 
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and fifty-eight days after operation show no separation of the shot, but show 
an increase in the length of the diaphysis occurring proximal and distal to the shot 

Sgi ICS 2j Robbit 30 The epiphyses were not closed Seven shot were inserted 
in the shaft of the left femur about 1 cm apart The epiphysis with its blood 
supply was not disturbed Roentgenograms taken three, fifty-two and eighty-four 
days after the operation show no separation of the shot, but show an increase in 
the length of the diaphysis occurring proximal and distal to the shot 



Fig 1 — Roentgenograms of rabbit 30 taken three days, fifu-two dajs and 
cightj-four davs after operation The marker is in the epiph}seal cartilage plate 
The epiplnses were open, and there was no separation of the shot 


It IS also eMdent that when an increased functional demand is made 
b} closure of the epiph}ses no compensator} growth in the diaphtsis 
occurs 

Senes 3, Rabbit 39 — The cpiph\scs were closed Six shot were inserted in 
the shaft of the lelt femur about 1 cm apart attempt to close the epipbeses 

was made b\ de^troMng the periosteum with its blood supph and the articular 
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cartilage nearest the epiphyseal cartilage plate and b\ drilling holes parallel to 
and through the epiphyseal cartilage plate Roentgenograms taken one iort\- 
seven and seventy-six days after operation show no separation of the shot, but 
a slight increase in the length of the shaft, occurring at both ends, but to a 
greater degree at the proximal end 

Closure of the epiphyses was not as readil} accomplished m the 
labbit as one might suppose In some of his experimental work on 
dogs, Dr Phemister had found that scraping the periosteum and peeling 



Fig 2 — Roeiilgciiograins of rabbit 39 liken one fiite-two and embt\-ii 
daes after operation The cpiplivses were clo'-ed mil ilien w iv no ^epi’'!' 
of the shot 


the articulai cartil ige from the cinpln'-e" was sufiiennt in e nue ee- - 
tion of growth Haas,' howe\cr working with rdihit- imind t’' u thi- 
proceduie would li isten hut nut immcdiateh elTeei elo-iire n’ 
cpiplnses In senes 1 renin\al ol tlie ]>eriO'-ttnm done v r < ’ 

witli little snceess In verie-* 4 both the jiencwtenin nu tF 

9 Haas S L The Relaiioi of ib, Flo .d s, , , a i^ 

Growth Ol Boiu \m 1 edrih Sur,^ 15 ,ji,i to" w ~ 
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cartilage nearest the epiphyseal plate were removed, with evident retarda- 
tion of growth, but in none was there immediate cessation of growth 

Seitcs 4, Rabbit 60 — The epiphyses were dosed Six shot were inserted in 
the shaft of the left femur about 1 cm apart An attempt to close the epiphvses 
was made by destroying the periosteum with its blood supply and the articular 
cartilage nearest the epiphyseal plate Roentgenograms taken three days and 
forty-four days after operation showed no separation of the shot, but a definite 
increase in the length of the diaphyses occurring both distal and proximal to 
the shot 



Fig 3 — Roentgenograms of rabbit 60 taken three and forty-four davs after 
operation The epiphjses were open, and there was no separation of shot 


In series 5, an attempt was made to destroy the cartilage plate by 
drilling holes parallel to and through the plate From five to se\en holes 
drilled in this manner were sufficient in most cases to close the epiph}ses, 
proMded that the holes were drilled near the distal sides of the plate 
This procedure seemed to be just as effectne alone as wdien used together 
with scraping of the periosteum and articular cartilage as in series 3 
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Senes 5, Rabbit 70 — The epiphyses were closed Si\ shot were inserted in ilic 
shaft of the left femur about 1 cm apart An attempt to close the epiplnses \'as 
made by drilling- holes parallel to and through the epiphjseal plate Roentgeno- 
grams taken three and thirty days after operation showed no separation ot the 
shot, but a slight increase m the length of the diaphjses occurring botli distal 
and proximal to the shot 

CONCLUSIONS 

Fiom these expeiiments it seems evident that in rabbits 
1 No longitudinal growth occtiis in the diapluses of long bouts 
except at the epiph 3 'seal caitilage plates, eithei under noimal conditions 



Tig 4 — Rocnigcnognms of rabbit 70 taken three and tbirn da'' I'f 
operation The cpipluses were closeel and there w is no 'tiuriti'iu oi t'l' i 

oi when an incie<isvd fuiittifinal dtmnid is inadt b\ closintr <'r h '-le’.' g 
the closuie of the tpiplnses 

2 Dcstiuttion ot iht txtrinsic blood supjih to du ti'')h\' - 
leinoting the uliattni latriosteiim and irtitiil ir t >riil igt is i m -v, , 

to close tilt tpiplnses iinintdi itt it but will b'sicn the tl 

a Imnitdi itt tlosuu oi the tjuj'htses e 'ii b. e r ’ 
dtstroMiig lilt tpi]ib\seil ciriiligt pi Ue on tl t 'e ’ • 



PARAPLEGIA ASSOCIATED WITH CONGENITAL 

SCOLIOSIS * 

REPORT OF A CASE 

KENNETH G McKENZIE, MD 
With Comments by Clarence L Starr 

TORONTO, CANADA 

History — During December, 1925, a youth, aged 18,' was admitted to the 
Toronto General Hospital His legs were almost completely paralyzed, and 
there was a marked curvature of the spine After a careful study and 
consideration of the history and roentgenograms it was believed that the spinal 
curvature was not of tuberculous origin The case immediately attracted special 
interest, since no one on the surgical staffs of either the General or the Sick 
Children’s Hospitals could recall having seen a case of paraplegia due to con- 
genital scoliosis 

A case reported by Sachs encouraged us in our opinion that the paralysis 
was caused directly by the deformity of the spinal canal, and not by some sep- 
arate pathologic process, such as a tumor 

The patient said that apparently his back was straight until he was 7 or 8 
years of age, when his mother first noticed a slight curvature At the age of 
10 or 11, the deformity became obvious At that time he developed the habit 
of leaning against any solid object for support, to ease his back, but at no time 
was there any great amount of pain, although in the mornings his back would 
ache slightly He was active and was a good runner and bicycle rider Two 
years prior to presentation he ran errands for a butcher, and after carrying the 
heavy baskets, he noticed that his right side was tired at night About one vear 
later, a gradual onset of weakness in the right leg was noticed, and he often 
tripped A few months later, the other leg became involved, and he was unable 
to walk a block without getting tired, but he could still ride his bicycle The 
weakness of the legs progressed gradually and was most marked m the right 
leg Two weeks prior to presentation, it was practically impossible for him 
to walk, numbness was noticed over the base of the spine and the shin of the 
right leg, and there was some incontinence of urine 

Exammation — ^An examination of the patient on admission to the hospital 
showed that both legs w'ere spastic, especially the right, and that they could 
he raised and lowered slowdy' The reflexes at both knees and ankles were 
markedly exaggerated There w'as a marked bilateral ankle clonus and pos- 
itive Babinski sign Areas in w'hich sensation to pin-prick was dull were 
scattered over both legs, and at various points the patient show'cd inabihU to 
differentiate heat from cold 

The patient w'as put on a Bradford frame with efficient extension of the 
spine for two months, but despite this, the paraplegia and sensory' loss slowly 
progressed 

Two months after admission an examination show'ed that there was no %ol- 
untary morement of the right thigh, leg, foot or toes There w'as slight flexion 
of the left knee with some morement of the toes The reflexes were markedh 
exaggerated at the knee and ankle, wuth bilateral ankle clonus and positive 


* From the Department of Su^ger^ Unl^c^slt^ of Toronto 



McKENZlE— PARAPLEGIA AND SCOLIOSIS 


223 


Babinski signs The sensory changes winch were present at tiic time are 
shown in figure 1 There w'as incontinence of urine A Jumhar pnncinre was 
performed with the Ayer manometer, and the spina! fluid showed an initial 
pressure of 25 cm of fluid There was no response on jugular compression 
The fluid showed no tinge of yellow', the Pand\ test was strongh positm with 
1 drop, the Ross-Jones test was also strongh positnc The total protein was 
not estimated It w'as obvious from the examination that the patient had a 
complete block of the spinal subarachnoid space and that the paraplegia was 
rapidly progressing 

The motor disturbance w'as most noticeable in the right leg Iiiahiliu to 
differentiate heat from cold W'as most marked on the left Sensation to light 
touch w'lth w'ool and a pin scrape was dull on both sides, hut w is belter appre 



I ig 1 — Sensore changes present tw«) nuniths after the pitieiit w is nhn'iid 
to the hospit il / inihcates the band ot Inperilgesii P the irea in wliiiii thin 
was inabilit\ to difterentiatc he it from cold C ihe ire i in \ Inch >-i i iti"'! t" 
piiiscrape was dull, it was shirper on the left side ‘>ensitii.n to luht ’utieh 
dull mer both legs hut more icutc o\er the le'ft 

ciateel oti the left These observations sngnested tbit tin greitis’ n 'i r'< ^i i 
with function was m the right hall ol the spin il eord 

lodi/ed oil was injected In the eistennl route iml a imtil p' >■ 

on the skin \ roeiitgeiioer im tilen alter the pitieiit h >d Kiii i”:" t, 

fitteeii minutes showed that the lodired oil wa' am sp d it *1 i p‘ ' ' 
imutn eiiivature and defimtelv de nionsir iti d tlu suna’Mi i o' i i . ' 

sub iraehnoid spiee (lig il 

Of'tiatioii find C ciirr, — ?/ii/ i’ Operition w n jh-iu’-i ' i t '■ i 
thesn Tlu inarKr on the skin malihai i m t > pi i i’ e • i . " ' 

modtrale anirnint ol iliflictiltv was enroll I'fesl in eove-' ^ ' '» 

Ol the lell scajuila being luec 'arv Wlei* t’l e w ' i, ' ’ 
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to be filled with a vascular, fatty tissue On clearing away this fat, it was 
apparent that the canal was large, with the comparatively small dural sac Ivmg 
tightly against the bone on the inner side of the curve (fig 3) Two roots 
were cut, which were tightly stretched in their dural sheaths The dura was 
then opened, care being taken to keep the arachnoid intact The cord imme- 
diately bulged out so that the edges of the dura were separated bj at least 1 cm 
(fig 4) There was no apparent subarachnoid space over the cord except m 
the lower and upper parts of the field, where the cord was covered with a thin 
layer of fluid, that is, the point of maximum constriction of the cord by the dura 
was in the center of the field At this point the vessels on the cord were barely 



Fig 2 — Exact situation of the block in the subarachnoid space, as shoivn 
bj" a cisternal injection of iodized oil, is indicated by the lower arrow The 
skin marker is seen in the upper part of the figure 

apparent, but the\ were visible abo\e and below' The dura W’as left open, m 
fact, there was no other choice The subarachnoid space over the surface of 
the cord, at the point of maximum cur^atu^e, show'ed no signs of filling when 
closvire was commenced There was no evidence of the iodized oil in the sub- 
arachnoid space abo\e, but, as the patient was on Ins face, this would be on 
the under surtace of the cord, and not risible There was no eridencc of 
inflammatorr reaction from the iodized oil, w'hicli had been injected two weeks 
prerioush '\fter all bleeding had been carefulh controlled closure of the 
muscle was made with three lajcrs of interrupted chromic catgut sutures 

It was satisiactorr to hare been able to preserre the arachnoid intact 
Because of this it rras felt that a leak of cerebrospinal fluid would be unlikclj. 





Fig 3 — Marked enlargement of the bom canal on the ontir suit oi tlK 
curve On the inner side of the cur\e the dun is seen King tightiv igainst tlu 
bone The dural sac is obeioush much smaller at the ])oint m ina\inniin 
cure ature 



Jig 4 — Bulging 111 the n'rd U'er tin iii ^ i w i i / ’ ‘ i 

-,i\ev a niori. diliniu iiniire ''Uni "1 ’’h i'»i t n '> i' i ' 
till oiHiiid dura du iratlnu'id \\*' It;’ i” a’ 
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and that adhesions would not form between the cord and the overlying muscle 
The chief concern was lest the dura had not been opened over a sufficiently wide 
area to relieve pressure on the cord completely 

Ap^ il 14 The patient was able to move his left ankle, whereas before opera- 
tion he could barely move his big toe 

Apiil 15 The patient moved both ankles rather freely and felt pinching 
over both thighs There was control of the bladder 

Progress continued to be rapid The patient was fitted with a spinal jacket, 
and was allowed to walk in si\ weeks A roentgenogram taken at this time 
(fig 5), showed the iodized oil at the bottom of the canal 



Fig 5 — Six weeks after the operation Most of the iodized oil is at the 
bottom of the spinal canal The two silver clips in the upper part of the figure 
were left in to mark the point at which the cord appeared to be most con- 
stricted 

The patient was examined by the surgical staff of the Toronto Gener'il Hos- 
pital, Tan 15, 1927, nine months after his operation There w'as excellent power 
in both legs so that he was able to stand w’lth case on his tiptoes, and readi \ 
climbed on to a table There were no subjectne or objectne seiison changes 
The function ot the bladder apparently was normal The reflexes were sti 
exaggerated at the knees, but he did not haie ankle clonus, and response to 
plantar stimulation was normal 
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COMM EXT 

B\ Clarfnce L Starr 

The case presented by Di IMcKenzie has main points of intcrc't, 
not least of which is the sahage of this patient from the derelict gionp 
I believe that he would ne^el ha\e reco\ered b\ am other tlian opera- 
tive means His recovery is complete so far as his nereous se^^tim i- 
concerned, and since the deformity appeals fixed it is unlikeh th.it the 
paraplegia will recui 
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In childhood or sdolcsccncc, cxtradurjil fat is found diffusely sc 3 .t“ 
tered about the cord, apparently filling up the unoccupied space Opera- 
tive measures are for the most part unnecessary in these cases as nearly 
all patients recover with fixation or traction 

In structural or idiopathic scoliosis, even when the defoimity has 
advanced to an extreme degree, paraplegia must be extremely rare as 
no cases have come under my observation 

In scoliosis following poliomyelitis, even when the deformity is 
great, paraplegia must be exceedingly rare as no cases have been seen 
in our clinic Elmslie ^ reports one case with high grade deformity at 
the level of the fifth dorsal segment, due to poliomyelitis contracted at 
7 years of age The scoliosis developed when the patient was 8 years 
old, a spastic paraplegia commenced at 16 and progressed so that she 
was unable to walk at 17 She had anesthesia from the xiphoid down 
Iodized oil injected into the cisterna magna showed a complete block at 
the sixth dorsal vertebra Laminectomy was performed, and the dura 
was found sti etched over the deformity, which was opened and left 
open Muscle fascia was closed ovei the canal The patient improved, 
but never to the extent shown in the case reported by Dr McKenzie 
At the end of one year, voluntary movements of the legs were possible, 
and she was beginning to make an effort to walk Collier ^ reports a 
similar case which he believed was due to poliomyelitis Scoliosis was 
noted at 4 years of age At 14, the legs began to drag, and at 15, she had 
loss of sphincter control and spastic pai aplegia Sensation was diminished 
from the seventh dorsal vertebra down An operation was not per- 
formed, but Mr Collier suggested that decompression was indicated if 
no improvement was noted atter rest and extension 

Five cases of congenital scoliosis with late symptoms of paralysis 
have been found in the literature, besides the case reported by Dr 
McKenzie Colhei - reports one patient with a congenital defect in 
the upper dorsal vertebrae who first showed signs of weakness at the 
age of 10 There was progressive weakness with spasticity and exag- 
gerated reflexes, including loss of bladder control Iodized oil injected 
into the cisterna magna showed a block at the third dorsal vertebra 
Treatment was not instituted 

Kleinberg ^ reports a case of congenital scoliosis with marked 
deformit} in a girl, aged 7 At the age of 7 years and 6 months she 

1 Elmshe, R C Two Cases of Scoliosis with Paraplegia, Proc Ro\ Soc 
Med Sec Orth , no 8 18 25 (June) 1925 

2 Collier, Tames Case of Paraplegia in Scoliosis, Proc Ro\ Soc ifed , 
Sec Neurol no 9 18 8 (Feb ) 1925 

3 Kleinberg S Structural Scoliosis Complicated b> Parahsis of the 
Lower Limbs Report of a Case, T Bone & Joint Surg 5 104, 1923 
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rapidly developed a spastic paraplegia The patient inipro\ed v hen 
placed in a recumbent position on a plastei bed and with cMension 
applied Ultimatel} she was able to w'alk freeh 

Sachs ‘ repoits a case, apparent!} of congenital scoho^i'? witii pan- 
plegia, in which the patient recovered following opeiation 

Jaioschy^ reports a case from the Biede Chine ol ]'’rayut \ 
patient, wdio had a sea ere deformit} in the ceiaical sjnne m e.wh elnld- 
hood, lapidly developed paraplegia at the age of 18 and was thicdla 
completely bediidden Roentgenogiams showed a wcdt^c-'^h ijnc! liali 
veitebra at the fourth dorsal and onh eicaen nbs aaeic lound on tin 
right side Neuiologic examination leaealed the usual spi^tit ji'niplt'^M 
avith exaggeiated reflexes and sensora distuibancc L nnnKtU'iin 
shoaved a good deal of epidural fat aaith apparent siictclnne; ol the dm i 
oa^ei the piominence The dura aa'as not dosed .md the musdc ^ .ind 
fascia aa^eie closed oaei the coid Ten aaeeks aftci opeiation du patient 
shoa\'’ed maiked improaement He eoiild aaalk aailli laao stidvs ilu 
spastic condition had disappeaied, and the leflexes aaeie noimal ''Ui^.i- 
tion aaxas almost noimal 

A second case is leported in a girl aged 14 aaho hid deioiniita it 
the age of 2, but no signs of aa'cakness dLacloped iinlil socn atm 
later y\t the time of examination a roentgenogram showed a e<'!igin!t il 
defect similai to tli.it in the fiist case and spistic jianijili gia witli i x i”- 
gciatcd leflexcs llieie w.is no sensoi \ or spbiiKtei disimbiim 
Ticatment bi extension for tliiec weeks du] not caii'-c in\ iliingi in *b' 
condition, and a lamincctom\ was peifoimed '1 lie dun w is nni iindn!. 
tight, but It was opened and left ojien 'seicn months uiti opt i iMon 
the patient was able to get out of bed giiath iinjinned \n t x iinni ' 
lion one ten aftci opeiation showed ih it ‘-hi was abk to v d! l-'iih 
\ shgbt inciease in leflexts was tin onK jntbologu ■'Mii’ptoni 

Ividlon ' lepoits two case*'' out .ippirtnth ol toneimld ■-Kt'ii.viv 
with ]iaia]ilLgia in which the jiatient w i^ jihiid in i luniiibtpi ] - im 
on <i lit peiextcnded frame \t ilie end oi iliitc O'- ilit n ik 'i - \ t < 
much imjiioted but still oveiattitc ''tii'-on n 'etioii^ vt.t w, ’ 

1 he "CLond t ise was ap]>ai(.nth om ol '•pm i bifid i md ibt ’ if k", 
stmptoins wcie obtiou'.h diit to the conmnit il tkUti oi 'lit o’' ' 

1 Ik ct'-c pu '•lilted b\ !)i MiKiinK k 1 IhIkh "it "i ^ 
defiit in till bom spmt md is tin oiiI\ o,u 1 ht\t s. t i it i,> 
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complete paraplegia The extreme deformity without paralytic onset, 
the early appearance of deformity and the obvious segmentation of several 
of the upper dorsal vertebrae point to the congenital origin Clinical or 
roentgen-ray signs of abscess were not noted, and evidence of tubeicu- 
lous disease was not present in the neural canal at operation 

In my opinion, the extradural fat found at operation, as in the case 
reported by Sachs, was not a factor in the causation of the paraplegia 
The rapid restoration of the form of the cord from the flattened 
shape to the normal rounded appearance and the commencement of 
pulsation after the opening of the dura seem to prove conclusively that 
the cause of the paraplegia was the pressure of the cord against the acute 
bony angle, by the taut dura 



FATAL PULMONARY EMBOLISiM 


A STATISTICAL REVIEW 

EARL F HENDERSOX, MD 
Fellow in Surgerj% The ilajo Foundation 

ROCHESTER, MINN 

Records of postmortem examinations at the j\Ia 30 Clinic foi the last 
ten years show that pulmonary embolism occurred m 313 cases, m 2o7 
of these, the complication followed operation and m 46, it occurred in 
nonsurgical cases In 223 (83 5 per cent) of the 267 cases, emboli were 
the primary cause of death, and m 44 (16 5 per cent), the\ wcic either 
contributory factors or were so small that the)’’ had little or no con- 
nection with the patient’s death 

One hundred and four of the patients ivho died from embolism were 
men and 119, women, their average age was 53 2 yeais The aNcrage 
age of 1,000 adult patients operated on consectituel) was found to be 
42 8 years Therefore, the average age of the patients deing iiom 
embolism was 104 years gi eater than that of the aeerage patient coming 
to operation The aveiage height for these patients was 5 feet, bo] 
inches (168 9 cm ), and the aveiage w'eight, 168 pounds (76 2 kg ) 
The normal weight for persons of this age and height has been estimated 
at 155 pounds (70 3 Kg), so these patients a^eragcd 13 pnnn(i‘- 
(5 9 Kg ) overweight The fact that most of them were ill when the\ 
came to the clinic and definitely below their usual weight must iko 
be taken into consideration The aeerage s\stohc blood prC"'''Ure w*’'- 
138 and the average diastolic blood pressure, 82, which is a nornT’l <■'! 
somewhat subnormal blood pressure for oatients of this age 1 ini 
massive pulmonary embolism ma\ occur m Inpeilension is shov n h. 
the fact that the systolic blood piessure was more than 200 in fi\e e "-e- 
111 the series, the highest pressure encountered being 260 

The operation leading to fatal embolism in this ‘-criC" i* e'tr 
abdominal in 43 cases (19 3 per cent) and mlra-abumuin d in L ' 
(80 7 per cent) Forty-four per cent of the opcntiom viiian tU 
abdomen w’ere performed m the upper portion and ■'1 6 ]>tr cc. ' ’ * 
the low’cr portion, 3 7 per cent were evpioritions nul (k' ’--r « 
paiacenteses In this senes, therefore, there was mt gr<. a o,!ur< 
the number of deaths from pulmonan embolism following • , J'' '' 
the upper and in the lower portion of the abdomen 

A more detailed review of the ca^ts of (mhoh'-n’' I’Aur’' 
intia-abdominal operations (table 1) chow - that the i l < t * " 
cases following operations on the gallbbdder and ou-'t'' i>-'- k 
on the stomach 0 25 jxir cent, on the uteru= and «t' " ' ” ' ' ' 
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cent , on the prostate, 0 46 per cent and on the bladder ( cystostomy pre- 
liminary to prostatectomy), 1 5 per cent That the incidence of 
embolism is higher after cystostomy alone than after prostatectomy is 
probably accounted for by the fact that the patients undergoing 
cystostomy were such poor risks that they were not subjected to the 
one-stage operation 


Table 1 — Pulmonaiy Embolism Following Inti a- Abdominal Opciatwns 


Total 


Operations on 

Number of 
Operations, 
1917-1926 

Gallbladder and ducts 

11,689 

Stomach 

12,153 

Uterus and appendages 

11,961 

Bladder 

Cystostomy for hypertrophy 

of prostate 

1,1(M 

Prostatectomy 

1,939 

Operations other than simple 

cystostomy 

922 

Colon 

2,389 

Abdomen 

Exploration 

Paracentesis 

321 

Appendix 

12,356 

Kidneys 

3,635 

Rectum 

1,9S2 

Spleen 

317 

Subdiaphragmatic abscess 

29 

Omentum (tumor) 

2 

Small boirel 

m 

Ventral hernia 

1,235 



Oases of 

Incidence of Embolism 


Embolism 

— — i.i I. 1. .. - 

-A 1 

t 

■ , 

All Oases, 

Fatal Oases, 

Number Percentage 

Percentage 

Percentage 

37 

17 2 

031 

030 

38 

17 0 

030 

025 

51 

237 

0 42 

038 

19 


172 

160 

11 

13 5 

056 

046 

5 

23 

054 

054 

20 

90 

083 

0 48 

8 

37 



1 

05 

0 30 

0 30 

5 

28 

004 

002 

5 

28 

016 

010 

5 

23 

0 25 

0 25 

4 

19 

126 

000 

1 

05 

3 40 

3 40 

1 

06 

50 00 

60 00 

3 

1 4 

0 30 

030 

4 

18 

0 30 

080 


Table 2 — Cases of Fatal Embolism Resulting fiom Evtra-Abdominal Opeiations 


Region of Operation Cases 

Hernia 14 

Breast 8 

Spinal cord 3 

Long bones (reduction of fracture) 3 

Long bones (open operation) 2 

Chest (aspiration) 2 

Minor gynecology 2 

Trifacial nerve (avulsion for neuralgia) 1 

Brain 1 

Spine 1 

Thyroid 1 

ANillarv glands 1 

Face (plastic operation) 1 

Rib (resection) 1 

Arm (amputation) 1 

Left hip (operation for tumor) 1 


In the forty-three cases in which fatal embolism occurred following 
extra-abdominal operations, herniotomy was performed in fourteen, 
operation on the breast in eight, on the spinal cord in three, and on the 
long bones in two, aspiration of the chest in two and the reduction of 
fracture of long bones in three (table 2) 

The deaths in the series of fatal cases of embolism represent 6 per 
cent of all deaths following operations during the last ten years On 
the other hand, m a complete anal} sis of deaths resulting from opera- 
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tions during 1925, one period was found in which 2,606 coii'^cciiiuc 
operations w^ere performed without a single pro^ed case oi pulmoinr} 
embolism These operations did not include operations on the nose and 
throat, hemorrhoidectomy, aspiration, transfusion or similar surgical 
procedures 

Definite postoperative infections, such as infected wound-:, p\tln- 
nephntis, miscellaneous abscesses, acute peiicarditis or pcntoniti-: had 
occurred m ninety-nine cases (44 per cent of the scries) It dioiild 
be remembered that these infectious conditions brought about tlit -dried 
complication of a more prolonged convalescence m bed for the p iticnt'- 
Twenty-nine of them had postopeiative bronchitis and twcntv-eij^ht ii -d 
postoperative phlebitis or symptoms suggestne of this condition 'j lie 
average interval between the date of operation and the date of de ith i-' 
fourteen days In sixty-mne cases, death was described ocnnrini," 
suddenly, in thirty-four otheis it occurred within ten minutes oi tlu 
first seizure, in twenty-twm, w'lthin thirty minutes, m ten, within one 
hour, in fifteen, within twelve hours, in twenty-fi\e, within twtnt\-unr 
hours, m twenty-three, within seven days, and m six. within lourieen 
days , in nineteen, the time of seizure could not be established 

Obstruction of one of the large blanches of the pulmonar\ arter\ i^ 
of course, a swift and hopeless tragedy for those patients m whom it <s 
followed by death Patients wdio are able to reco\ti partialh hovcM’', 
from the shock caused by a large embolus, oiili to die from faihiif'- 
circulation if left unaided, ha\e a chance to be trc^itcd In ‘'UjiiKirinf 
and sometimes effective therapeutic measures The po-:siI)iIit\ ni --uin'’ 
the patient’s life by an emergency operation, that ic, ioiuomI of the do’ 
must be considered This has been oarned out ‘:iRtc--sfnlh h- 
Kirschner Tw'O patients with unilateral pulinonan tinholnni 1 
recently been treated successful!} in the chine b\ prompt admiunti >;](. j 
of oxygen wuth the Baiach-Roth tent The subjcctne relief \v.is .-Ina ; 
immediate in both cases Unfortunatch , man} pUients v lio --int, "- 
fully wnthstand the first attack of embolism succumb to the cf nd ii - > 
or to secondar} pulmonary suppuration oi pnetimniin 

In fift}-six cases, fort} -four single il and twche nuda -I 1” 
embolism was found at necropsi, it was not re-^'-rdid is d > j-’’ ' ^ ^ 

cause of death In most of tiiesc none of the tisu d thic’ ^ .> , 

embolism had mainlestcd thcmsches and tin coiahi-on . ^ * 
pcctcd In most instances death was elne> to > t - 

from nnocardial degeneration peritonitis jn enn - - i - > t - 
1 he emboli that were found were mosth sni >M . n -i- - ' 

the picture onh as a ternnn -1 e\tnt 

1 Kir-iclimr, ^5 E-n eiiT" il c T '< * X X ' * 

Ell! \oii Ell '• \rtim j- i' i- '* X’l ' < ISS 
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In the nonsurgical group of forty-six cases (table 3), three patients 
with adenomatous goiter with hyperthyroidism and one with exophthal- 
mic goiter, all of whom had myocardial degeneration, died from cardiac 
failure with decompensation Nineteen other cases in this group were 
primarily cardiovascular, sixteen of them with marked decompensation 
In half of the group of nonsurgical cases, therefore, death was accom- 
panied by gradual cardiac failure Although the emboli m many of 
these cases were small and relatively insignificant m their effects, their 
occurrence again emphasizes the importance of the condition of the 
circulatory system in bringing about thrombosis and embolism It 
should be remembered that some of these apparent emboli may have been 
formed in situ 

Table 3 — Deaths fioni Pulmonary Embolism %n Nonsurgical Cases 


Cause Deaths 

Hyperthyroidism with adenomatous goiter 3 

Exophthalmic goiter 1 

Cardiovascular disease 19 

Carcinoma of stomach 3 

Carcinoma of ovary 3 

Carcinoma of prostate 1 

Carcinoma of uterus 1 

Carcinoma of rectum 1 

Cyst adenoma of ovary 1 

Fibromyoma of uterus 1 

Retroperitoneal lymphosarcoma 1 

Retroperitoneal tumor 1 

Pyelonephrosis 2 

Hypertrophy of prostate 1 

Fractures, multiple 1 

Gangrene of leg 1 

Cellulitis of face 1 

Peritonitis I 

Pemphigus 1 

Acute yellow atrophy of liver 1 

Sciatica 1 


The factors, other than slowing of the circulation, that are com- 
monly regarded as concerned in the production of thrombosis are changes 
in the composition of the blood and injury to the vessel wall The 
former has been considered by Allen ^ and Snell ® Thrombosis within 
veins that have been cut is a normal occurrence and necessary to the 
completion of any surgical procedure This should extend within the 
vessel to the point of entrance of the next tributary vein, when it 
extends beyond this point into the larger vessels, a pathologic condition 
of grave peril is created, as portions of the clot may become detached 
in the blood stream It is interesting to note that the source of emboli 
IS often some distance from the operative site 

2 Allen, E V Changes in the Blood Following Operation, Arch Surg, 
published in this issue 

3 Snell, A M The Relation of Obesit> to Postoperative Pulmonary 
Embolism, Arch Surg, published in this issue 
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Thrombosis, which may have served as the possible source of cmboh, 
was found m 189 of the total senes of 313 cases In some m':tancc- 
two or even three of these sites of thrombosis vere found in the '.amc 
case The four most common sources (table 4) ^\ele the iliac acm 
in sixty-four cases, the femoral vein in filt}-five the pehic \cin‘; in 
forty-three and the prostatic plexus in eighteen Se\cnt\-nine per cent 
of the sites of thrombosis were in these situations The gioups in which 
the probable source of emboli was in the iliac or femoral \ein^ were 
studied further In 14 per cent of these cases, operation had not lucn 
performed, in 15 per cent, the operation had been extra-abdomiml . in 
25 per cent it had been performed in the upper part of the abdomen in 
46 per cent, m the lower part of the abdomen In onh one ci'^c had 
operation been performed on the lower extremity — open oiicration for 

Table 4 — Source of Emboh 


Source 

XiimScr 

Iliac vein 

6) 

Femoral vein 


Pelvic veins 

n 

Prostatic plexus 

IS 

Vena cava 

1 1 

Right auricle 

10 

Renal vein 

7 

Axillary vein 

1 

Right ventricle 

Ovarian veins 

t 

t 

Hemorrhoidal xeins 

1 

Deep epigastric xein 

Jugular vein 

Vaginal plexus 

Cervical plexus 

Subclavian vein 

Innominate vein 

Azygos vein 

1 

1 

1 

1 

I 

I 

I 


fracture of the neck of the femur Only two of the cuthtcen pit’t.u 
with thrombosis of the prostatic plexus had underijonL pro'-l ui i to n. 
These statistics would indicate that the site of opcmtiun is not of ] i 
mount importance in determining the site of thromhosi', and tlx -o . u 
of emboli 

In only one case in the series was the probable «oin(.t <'t t 
to be in the subclavian vein, and in three ca=Ls, m ilu ''xd! r \t 
Such factors as posture, stagnation of blond in dtiKudu i j r ^ 
decreased movement probably account for the more kl'Ic . t ' 
of thrombosis in the aeins of the pehis and of ilx b'' ‘ 

than in the veins of the upper extremities In o 'J' ^ 
factors, patients are encouraged to chanete their ] O'- x' ‘ ‘ 
passu e and active moaeinent of the extrcniitu - i 

^ire encouraged to breathe deeph since the pni c o 1 
to flow' through the large abdominal aem' - t ^ 

created in the chest during inspiration In oo t u 
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and facilitate deep breathing, patients who on account of age or obesity 
are regarded as being more susceptible to embolism are supplied with 
elastic abdominal belts The support supplied by these belts when the 
patient has to cough is also gratifying 

Some previous impressions regarding pulmonary embolism have been 
shown by this review to be without foundation One such impression 
was that there was probably a seasonal variation in the incidence, in 
other words, that there were more cases in the spring and autumn 
months In this review, however, it was found that although there was 
some monthly variation during a single year, there was but little change 
from month to month when the period of ten years was considered as 
a whole 

SUMMARY 

The incidence of fatal pulmonary embolism among the surgical cases 
that came to necropsy at the clinic during the last ten years is 6 per cent 
Patients at the clinic who die from pulmonary embolism are older than 
the average surgical patient, they are somewhat overweight, and, as a 
group, have a normal or somewhat subnormal blood pressure, a high 
percentage have postoperative infections 

While the importance of the operative procedure in determining the 
site of thrombus formation and the occurrence of pulmonary embolism 
cannot be overlooked, other factors, such as age, weight, general condi- 
tion of the patient, efficiency of the circulation, bodily inactivity incident 
to almost any operative procedure and infection, should also be 
emphasized 



THE RELATION OF OBESITY TO F \1 \L POST- 
OPERATIVE PULMONARY EMBOLISM^ 


ALBERT M SNELL, MD 

KOCHESTFR MINN 

The present study of the causes of postoperatnc dcaili oi oltv.-e 
patients was undertaken to determine, it possible, the caii^c oi tl c 
increase in mortality in such patients and what measures might be i >kt.n 
to reduce it This mvohed a comparison of the causes of death oi 
obese patients with those of a control group The latter was mule i.j) 
of all patients wdio died following operation during tlie same perio'i, 
without regard to weight 

BASIS or stem 

The history of the patient in all cases of death alter operation <hiii’ig 
a period of six 3 ears (from 1920 to 1925, mclusne) was ‘-tudieo A 
total of 156 of these patients w'ere deliniteK obese In 115 ci‘-es 01 
this group, necropsy w'as performed, m the remaining ele\en, the 
clinical cause of death seemed sufticienth cleai to iiermit tlieir mdu'^’on 
m the group 

The obesity in these 156 cases was gi ided from 1 to 1 1 imbt itid 

slight obesity (from 20 to 35 pounds [90 to U9 K” ) ')\cr- 
w'cight) , 2, moderate (fiom 35 to 60 pounds [15S> to 27 2 Ki' ] 
oveiweight) , 3, marked (from OO to 100 ]>ounds [27 2 to -U \ Kg ] 
overweight), .ind 4, extiemc (more than 100 poniuK (15 1 Kr ] <-,c - 
W’Cight) Ihe cases were dnided into lour giou]''' HCiedme to tl.'s 
grading Standard actuarial tables 01 weight weie u-td >- > ^ ^ ,(ir 

the classification The percentage 01 incidence of perno”,t’v , ,t V ,'i < , 
pneumonia and otiier diseases in e ich grouj) et"n]''’"va " 'n • 
percent iges of cich of llic'-e complit ninns m tlu vh-'k m '->> <0 i o.y 

cases in which nccrops\ w.is peiiormcd 

As scNcral po'-sible cau'-es inn »-o-(.\i-t in die ^ iit , ’ 

“principal c-^usc of death” gntii 0,1 ihe d<.''i'i t < ’ 

basis for classification, coii'-equenth tin I'cnn- ^ 

incidence of jieiilonitis, ]->’->euinii”i > n o 1 ” 1 1 1 t - ’ 

m t ihle 1, which gne-> the c”’'-t'' '>1 3 -o. • . 

jntients, require an eNjilanat’i'n 'll c"'- o’" ’ 1 t 
ihdeinim il cerebml, and ptrin’t^d ^i-'I "i ( 
hosiv Cists 01 <e"th 1 If 'll ur<. r L' < 

other causes n'cliv’evi na*’" ’-c ’ - , . . 

deaths lOMii a untmet eh' v"'l a ' 

. r ra' I'c n \ ^ i - 
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Peritonitis, pneumonia and pulmonary embolism are the three major 
causes of postoperative death in the control group and in the group of 
obese patients The experience of the Mayo Clinic, from 1920 to 1925, 
inclusive, was that these three causes accounted for 40 per cent of all 
postoperative deaths, pneumonia was the principal cause in 13 8 per 
cent , peritonitis, in 18 3 per cent and pulmonary embolism, in 7 9 per cent 
of all cases which came to necropsy The figures for pneumonia and 
peritonitis are substantially the same in the group of obese patients as 
in the control group, pulmonary embolism, however, was about three 
times as frequent a cause of death m the former as in the latter 
Embolism accounted for death in 20 per cent of the fatal cases in 
groups 1 and 2 (patients from 20 to 60 pounds overweight) and in 

Table 1 — Causes of Postoperative Death m Obese Persons 


Group 

Group 1 slight obesi- 
ty (from 20 to 35 
pounds overweight) 

Group 2 moderate 
obesity (from 35 to 
60 pounds over- 
weight) 

Group 3 marled 
obesity (from 60 to 
100 pounds over 
weight) 

Group 4 extreme 
obesity (lOO pounds 
or more overweight) 

Total 


Peri- 

tonitis 



Pneu- Etnbol- Throm- 
monia ism bosis 


_ a 

S g 

m t. 

Q Ql 

O CM 


a 

O 


o 

u 

a 





Sepsis 



J aun- Unex- Mlscel 
dice plained laneous 


O O 

U) U) 

c3 r 


ta 

a 


, , Q Q fl 

8 g S £ 5 g 

W to C 

C3 O C3 O C3 p 

O Ph D Ph C) (M 


40 7 17 5 4 10 0 10 25 0 1 2 5 4 10 0 3 7 5 11 275 


62 13 210 10 162 12 198 5 81 7 118 1 16 14 22.6 

47 9 19 2 2 42 16 340 2 42 4 86 1 21 7 14 9 6128 

7 4 57 0 2 28 6 1 

156 33 21 2 16 10 3 40 25 6 8 51 15 9 6 4 2 0 8 S182 20 6 


about 30 per cent in groups 3 and 4 (patients more than 60 pounds 
overweight) Thrombosis of cerebral and abdominal vessels (a rela- 
tively infrequent cause of postoperative death) was found in 5 per cent 
of the obese patients The percentage of incidence of the major causes 
of death in the group of obese patients is contrasted graphically m 
chart 1 with that in the control group 

The cases were analyzed in detail in order to determine any possible 
causes for this remarkably high incidence of fatal thrombosis and 
embolism in patients who were overweight The significant observations 
on the foily obese patients who died from pulmonary embolism are 
summarized in table 2 The patients were divided into four groups 
similar to those m table 1 Twenty-two of the patients were women and 
eighteen were men, the average age of the former being 53 and of the 
latter, 56 In spite of the rather advanced age of the patients, clinical 
ewdence of degenerative cardiac, \ascular or renal changes was rather 
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infrequent The blood pressure was usualh within nonup! luiUt': in 
four cases the diastolic pressure was more than 100 mm , m the 

systolic pressure w'as more than 160 mm In one ca=e, cardirc cniartic- 
ment was graded 2 , m another there were ‘Significant clcctro^anLo- 
graphic changes (T wa\e negativit} in dernations I II, and III) m 
both instances the blood pressure was normal Definite eiuicnce ni 
renal insufficienc} w’as not presented m anj case Phlebitis w'>v i.ntt-' 
as a postoperative complication in fi\c cases The wciirht hid l)a i 
reduced prior to operation in onh two cases and m one of ihe«e V 
pounds (16 8 Kg) had been lost by aclne reduction of weight m the 
hospital, in the other, 30 pounds (13 6 Kg ) had been lost m two 
at home About half of the cases of fatal pulmonar) emboli'sm in tha 
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at the Mayo Clinic in this matter, failed to find any relation between the 
various types of anesthetic and the incidence of postoperative embolism 
The present senes is too small to permit of any conclusions in regard 
to seasonal incidence 

The duration of life after operation varied from three to fifty days, 
the average being about thirteen days As might be expected, death was 
sudden in most cases (thirty) , in fi-\e cases, gradual failure was noted, 
and in five, repeated pulmonary infarctions occurred In the latter 
group the patients survived the operation from ten to twenty-two da} s, 
and died with climcal symptoms suggesting bronchopneumonia 


Table 3 — Analysts of Cases of Fatal Postoperative Thrombosis 


Case 

Age, Weight, Obesitv, 

Sex Tears Pounds Degree Anesthetic 

1 

c? 

33 

176 

1 

Ether 

2 

o 

42 

ISO 

2 

Ether 

S 

d 

76 

200 

2 

Procaine, 

ether 

4 

$ 

40 

205 

2 

Procaine, 

ethvlene 

5 

d 

49 

251 

2 

Ether 

G 

o 

42 

21S 

3 

Ether 

7 

d 

5G 

217 

3 

Ether 

8 

d 

61 

22G 

2 

Ko record 



Days after 

Site of Opera Manner of 

Operation 

Thrombosis 

tion 

Death 

Choledochos- 

tomy 

Portal vein 

12 

Sudden col 
lapse after 
stormy post- 
operative 
course 

Excision of 
cancer of right 
breast 

Cerebral 

artery 

8 

Gradual 

Gastro-enter- 
ostomy lor car- 
cinoma of 
stomach 

Coronary 

artery, 

pulmonary 

artery 

9 

Sudden 

Amputation of 
nght arm for 
gangrene 

Pulmonary, 
carotid and 
EUbclayian 
artenes 

2 

Gradual 

Eight herni- 
otomy 

Mesentenc 

artery 

»> 

u 

Sudden 

Eight temporal 
decompression 
for brain tumor 

Supenor 

longitudinal 

sinus 

7 

Sudden col 
lapse after 
stormy course 

Splenectomy 

Mesenteric 

vein 

14 

Gradual 

Suprapubic 

prostatectomy 

Inlenor 
vena cava 

12 a 

Gradual 


The relati\el} high frequency of fatal thrombosis is interesting 
altliough the factors that favor pulmonary embolism may not be opera- 
ti\ e in this group Eight patients, approximately 5 per cent of the obese 
patients, died from this cause The details of these cases are given in 
table 3 In one case, mesenteric thrombosis followed splenectomy, in 
another, thrombosis of the supenor longitudinal sinus followed cranial 
decompression, in a third case, the presence of thrombosis of the sub- 
clarian artery had been determined before the arm was amputed A 
fourth patient, aged 76, died from coronary thrombosis following 
operation It is difficult to see how obesit} could have had an)l:hing to 
do w ith the unfar orable outcome in these cases The fact that in eight 
cases in the obesity group death was traced to thrombosis does not 
necessarily imph a relation bet\% een thrombosis and obesit} 
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CONCLbSIONS 

The high incidence of pulmonary embolism as a cause of post- 
operative death m obese patients is of much interest It suggests, but 
does not prove, that obesity, per se, increases the liabilit\ to this mucli 
feared complication The average age in the group of 156 patients 
was 55, this emphasizes the relation between age and pulmonar\ 
embolism, previously noted by Lindsay = and Lister^ Difficulh of 
operation with unusual trauma may be a factor , mild circulator) failure 
with resultant venous stasis might conceivabl) be more common in obese 
persons After operation on obese patients, there may be an increased 
liberation of thromboplastic hpoid substances such as keplialin due to 
the extensive areas of fat invaded True fat embolism, ho\\c\cr, 
occurred in only two of the cases 

In interpretating the foregoing data one must bear in mind tint 
there are no statistics available with regard to mortalit) and causes of 
death for particular operations according to age groups These vould 
serve as much more accurate controls than the ^\hole groups of patients 
of all ages considered without respect to the type of operation An 
analysis of the outcome of serious and extcnsue surgical procedures in 
older patients might well show a high incidence of fatal postopcrntnc 
pulmonary embolism 

Observations on arterial and venous pressure and rate of circulation 
and studies of penpheral blood flow would probabl) shed much light on 
the subject of circulator) stasis, uhich is general!) recognized as .an 
important factor in the development of embolism At the present tunc 
a definite regimen, designed to lmp^o^e the general circulation and to 
combat venous stasis, is being tiled at the Ma)o Clinic under conlrolUd 
conditions Walters'* has been interested in the ii-^c of thvroid c\tr ict 
in this connection, and has reccnth reported fa\orabl) on its u=e 

SUMM \R\ 

Pulmonary embolism folloi\mg operation ^ccins to be i m ('•c 
common cause of death of the obese patient than of the aiir>gt, j t .t * 
Whether this is due to the age of the patient, to the t\p' oi n; ''it., \ 
performed, to unknoi\n factors related to tlic flov and tv'gid” < < ’ 

blood or to the obcsite per sc, cannot he dcfmitih ue I I ' 

2 Llnds^^, EC Hie PriMii’in’i nmi T'-ca'ut” p, • '-• - 

nionar\ rniboh";!!! Lancet I ' 27 , 1*^2' 

3 Li'tcr \\ \ Causation of P> tme F-"’ s”’ 4 m - - 

Lancet 1 111, 

4 Walters, W altii.-’n Tit S’ccctV* I' t t ’ ^ 

the Incidence oi PoMoptratnc P P' di M* ' > ' 10 - 
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consideration of my statistics and those presented by Henderson,® it 
seems probable that there is a group of patients over 50 years of age, 
obese and with normal or subnormal blood pressure, who are particu- 
larly susceptible to pulmonary embolism as a postoperative complication 

5 Henderson, E F Fatal Pulmonary Embolism A Statistical Review, 
Arch Surg , published m this issue 



POSTOPERATIVE PHLEBITIS 

A CLINICAL STUDY ■’ 

GEORGE E BROWN, MD 

ROCHLSTER, MIN N 

This study is based on eighty-seven cases of postoperatue phlebitis 
that I have observed Information and exact data were soiieht to 
determine the following points (1) the minimal signs and sjmptnnis 
on which to make a diagnosis of phlebitis, (2) the degree of disabilu\ 
consequent to this complication, (3) the etiologj, predisposing fac- 
tors, such as intercurrent infection, and seasonal incidence, and (4) tlic 
relationship, if such exists, of phlebitis to fatal postoperatue embolism 

For a period of two years, I examined, as a routine, patients with 
pain, soreness or swelling m the legs follownng operation The criteria 
for establishing a diagnosis of postoperatue phlebitis weie ill defined, 
and in many cases phlebitis w^as erroneously diagnosed, with an unmer- 
ited attendant increase m the postoperative conaalescent jicriod M iiu 
patients complained of sensations in the legs and hips after opcnticn, 
varying from fatigue and soreness to sharp twinges of pain One group 
of patients complained of the s}mptoms that occiiircd on getting up 
from bed, usually from the seventh to the tenth da> after operitioii 
Other patients experienced soreness in the gluteal, calf or lumbar groups 
of muscles Several complained of «oicncss in the feet from standing 
In most instances, phlebitis was considered the tronlilc, and llie oitieiits 
returned to bed for an additional period of rest, ^.llh the Ug e]e\ ited 'ud 
heat applied As some of these patients did not ha\e phlebitis, it ^,'^s 
obvious that minimal standards foi the diagnosis v ere ind'catee’ T\ o 
cases of septic thrombophlebitis were observed, but tlic\ ire not melt. !■ ’ 
in this study 

MINIM \L DAT\ TOIt TIlL 1)1 \GN0S1S Oi riimUTls 

The diagnosis of phlebitis m the legs w 's Insed on < 1) ti t 
tioii of pain or soreness, (2) the presence or .ib^cnce oi edtm '> t " i 
the constitutional reactions Tenderness ''long the coir-- ro tl > t 
IS the most important single sign oi phlebitis, md the <i. 'gi ■ ' ' * 
made unless this svinplom was present \ dng’m-i- \ • - 

made when edema and fever were absent , v bt n p'e-e t ti 'e i ■ 
tant corroborative signs The prc'-ence cu' ] nbur 
nificant, and occasionallv directs nttenuon to the ;• b’ . . 

in the veins of the leg 


♦From the Divisioa oi 'dcd'cnt ?.l'\o Clm c 
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The situation of the soreness m phlebitis is necessarily along the 
course of the vein affected (fig 1) Three points or areas in the leg 
were examined for tenderness One or more of these areas were tender 
on palpation in the definite cases of phlebitis The middle of the calf, or 
the lower popliteal area, was tender on palpation in 64 per cent of the 
eighty-seven cases , in 9 per cent, the calf and lower and upper femoral 
areas were tender, and in 27 per cent, the upper and lower femoral areas 
The right leg was affected in 16 per cent, the left, in 64 per cent and 
both legs, in 20 per cent of the cases Tenderness or subjective sore- 
ness was confined closely to the vein in a longitudinal direction Fre- 
quently the vein could be felt as a tender, hard cord Often deep pressure 



Fig 1 — Points of tenderness in cases of postoperative phlebitis 

was necessary to elicit pain, and often the patient could accurately trace 
the course of the vein by the subjective soreness Deep pelvic soreness 
was complained of in two cases, and was approximately localized to the 
vicinity of the iliac veins 

Subjective Symptoms — The usual complaint was a localized, deep 
soreness, present during rest and often described as a deep, burmng, dull 
ache, generally aggravated by moving the limb and by pressing on the 
tissues along the affected vessel 

Edema — Demonstrable edema, graded 1 or 2, was present in 50 per 
cent of the cases A careful search was made for swelling over the 
malleolar and gluteal areas and the shin bone The absence of edema in 
half the cases \\ould suggest that the thrombosis was limited to the more 
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superficial vessels, and to the short and long saphenous %cin': The 
presence of adequate collateral venous circulation prc\ented fluid 
Seventeen per cent of the patients who had been afflicted wilii edenr 
had a slight residual edema at the time of their dismissal The ma^^ne 
brawny form of edema and phlegmas a alba dolens verc not oh'cncd 

Systemic Reactions — Fever vas present m some degree in 89 jY'r 
cent of the cases The mean temperature was 100 F (±:0S) liic 
highest was 104 F In ten cases there w'as no fe\cr The a^cn"c 
duration of fever was three and one-half da}s, ranging from one to ten 
days 111 the uncomplicated cases The mean fe\er was determined in tlic 
cases of phlebitis without pulmonarj infarction and in thocc with iniarc- 
tion, in the former group the mean maximal temperature was IOD5 F 
(±: 1) , in the latter, the mean temperature was 1006 F (d: 1 4) Flic 
probable error of these mean temperatures eliminated an\ difference 
between the fever in the two groups In the group with piilmoinr) 
infarction, the range of duration w'as from one day to three wteke 
The pulse rate w^as not greater than 100 in the majonti of cases 1 he 
leukocyte response was slight, the count a\eraging 11,000 for the crroiip, 
which IS about the normal postoperative \alue The highest count was 
19,500 for each cubic millimeter The average leukocitc count in the 
uncomplicated cases of phlebitis w’as 9,000 for each cubic milhmcttr 
that in cases with pulmonary infarction was H,500 for each culnc 
millimeter 

Puhnonaiy Compheahon — Pulmonari infarction was rccognirc.i 
chnicall}^ in twTnt)-nine cases (33 per cent) 0 lie signs md ^Mnji'o'u^ 
of the condition were usualh li'pical, consisting of pleuritic pain sli fin 
hemoptysis wuth a demonstrable area of unpaired resonance and fr.etni.j 
lub The signs and s}mptoms of inf irction apjxared on ''u •’k > gt <■>! 
foul da^s after the onset of phlebitis, but in three ca^-ev tin \ 
the signs of phlebitis The mean in iviinal ri-^e in teinp' ratu'-f in tl.’* 
group w'as 100 6 F (i; 1 4), and the i\crage durition of ie\e^ .* 
da\s, ranging from one to twcnt\-one da\« In no in‘'t''nLe w i- t’ 
suflkient plcuris\ with cfTusion to require p->r'ccn;c^’^ 11' id* '* 

roentgenologic examination were freijuenth negUne < <’ 
congestion or bronchopneumonia” v ’s reported I’l'!'. ’ re t 
was not a complication, nor was cenous d’sabfl’te "oo ] - d ' \ ' 

the pulmonarx infarction The usi '>1 chmc! <ii'g ’ 

pneumonia from pulmonar's infarction 

m run oi 

The dtgree of divihihte -t-id' i> « 10 ' - g * 
the eiglite -so\ en c'‘'ts In (."■'h t' > c"'- - i * 

months 
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ETIOLOGY 

Evidence pointing to the direct cause of the phlebitis was not obtained 
The signs and symptoms indicated an infectious lesion of the wall of 
the vein and secondary thrombosis A study of resected segments of 
veins in superficial types of phlebitis revealed marked inflammatory 



Fig 2 — Cases of phlebitis charted according to weight and height, distribu 
tion rather even for all builds 



Fig 3 — Incidence of phlebitis with regard to the systolic blood pressure at 
various ages The majority of cases arc within the normal range of pressure 
for the age 

reaction in all coats of the vein and the contiguous tissue The vessel 
■was markedly infiltrated with polymorphonuclear leukocytes The 
obturating thrombus was composed of erythrocytes, leukocytes and 
fibrin The reaction was intense and suggested an inflammatory process 
on an infectious basis 
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Po^ubh PfcdiKfosim / (u Com — Si\ty-si\ per cent of the patients 
m (he ‘;encs wcte women and 34 pei tent wete men The ages 
^allcd liom lb (o /2 xcais Iht mean tigc foi the gioup was 471 
(d_Ob) Nt'ais j lie mean weight was 1516 (rt 17) pounds, and 
IS ])ti Cent of (he patients weie deluntcb obese Xheie w'as no demon- 
sttable toil elation between phlebitis <ind body build in the curves on 
weight and height (hg 2) Ihe lactois of age and systolic blood 
pressure wete consideied in i elation to plilcbitis (fig 3j The mean 
s\stolic jiie'-sme was ISl 5 (d: 1 3) Correction w^as not made in the 
sistohc blond pressme toi age, weight and se\ It wall be seen that 
while (he gieatest incidence was between the fifth and sivth decades, 
the majoiit} of cases fall within the lange of blood pressure that was 
normal foi the age 

rv/>cr of P)icid}}iq Ofuvolio)! — Phlebitis followed operations of the 
intra-.ibdominal t\pe in 84 5 per cent of (he cases, fifteen and one-half 



Fig 4 — Jloiithlj percentage incidence of cases of phlebitis, from 1923 to 
1925, inclusive, contrasted wath moiittilj incidence of fatal cases of pulmonary 
embolism TJie solid line indicates cases of pJilebitis, the broken line, cases of 
embolism 

per cent w’^ere e\trapentoneai , 40 per cent of the abdominal operations 
were performed on the pelvis and 60 per cent on the stomach, gall- 
bladder and appendix There rvas one instance of phlebitis following 
removal of the breast 

SEASONAL INCIDENCE 

There has been a clinical impression that phlebitis has a seasonal 
incidence Figure 4 shows the monthly incidence of the cases from 
1923 to 1925 inclusive, with the monthly incidence of fatal cases of 
pulmonary embolism for the same years The incidence curves are not 
comparable Figure S gives a more detailed graphic analysis The 
number of surgical entrants to St Mary’s Hospital is shown for each 
month from 1923 to 1925 The number of cases of fatal postoperative 
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embolism and postoperative phlebitis are shown for the same periods 
It will be observed that m about half the months there is a rough corre- 
lation between the greatest number of surgical entrants and the highest 
incidence of pulmonary embolism Such a correlation apparently does 
not exist between the surgical entrants and the cases of phlebitis 
Figure 6 shows curves for the total number of cases of embolism and 
phlebitis and surgical entrants for the three year period The curves 
for the cases of embolism and surgical entrants show some relationship, 



Jan Feb Mar Apr May June July Aug: Sept Oct Nov Beo 

Fig 5 — Comparison of surgical entrants with incidence of pulmonary 
embolism and of phlebitis by monthly periods for three years 

while the curve for the cases of phlebitis seems to be independent of 
the curve of the surgical entrants There is a spring and fall incidence 
pioducmg two peaks in the curve for phlebitis which is different from 
the curve for postoperative embolism 

REL\TIONSHIP OF POSTOPERATIVE PHLEBITIS TO EMBOLISM 

Henderson showed m his study on postoperatne fatal pulmonary 
embolism that probable phlebitis was present in twenty-nine cases (H 
per cent) This incidence of phlebitis is probably higher than the actual 
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iiicidcntc as the inmiinal standards foi its diagnosis was not carried out 
in main of Ins cases In in\ scuts of eight} -seven cases of phlebitis, 
fatal pnlinonai} cinhohsni did not occin once, while pulinonaiy 
infaiction was lecognired m 33 jiei cent It is probable that if the chest 
ucic caicfulh cxatnincd in c\ci} case of jihlebitis, legardless of whethei 
the chest pioduced s\niptonis, the incidence of pulmonary infarction 
uould be liighci 



Fig 6 — Comparison of surgical entrants with incidence of postoperative 
phlebitis and of postoperative embolism during the years 1923, 1924 and 1925, 
monthly average for three years The solid line indicates cases of phlebitis, 
the broken line, cases of embolism 

TREATMENT AND PROGNOSIS 

The treatment of phlebitis has consisted of elevation of the involved 
limb, heat applied locally and enforced rest The average length of time 
for treatment was fourteen days In 17 per cent of the cases there was 
some residual edema at the time of the patient’s dismissal These patients 
were advised to carry out postural exercises, as for obliterative arterial 
disease They consist in elevation of the leg to 180 degrees for one 
minute, lowering it for one minute, then letting it rest in a horizontal 
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position for two minutes These exercises are repeated ten times, and 
the senes is repeated two or three times daily until the postural edema 
has disappeared If these measures do not suffice, bandaging is advised 
The cloth elastic bandages are applied from the foot to the middle of 
the thigh in the morning before the patient arises, and they are changed 
at least thiee times daily In only two cases did signs of edema peisist 
longer than six months 

The treatment of pulmonaiy infarction consists in strapping the 
chest for the pleuritic pain, administering opiates and pi escribing an 
additional period of rest Serious sequelae fiom the pulmonary com- 
plication were not noted in the cases in this senes 

COMMENT 

The diagnosis of postoperative phlebitis is too frequently made on 
insufficient signs and symptoms The existence of pain or soreness in 
the leg is the usual basis for diagnosis Exact localization of the tender 
or painful area will usually indicate whether the vein is the seat of the 
trouble Tender palpable areas were noted in a series of eighty-seven 
cases, and these were fairly well limited m three Frequently the vein 
was palpated as a firm, tender coid The diagnosis of phlebitis has 
more than an academic inteiest, as many days of additional time in bed 
may be prevented or more rigid treatment instituted if the diagnosis is 
certain Pulmonary infaiction is a common complication, while fatal pul- 
monary embolism is apparently rare This verifies a surgical impression 
of the relative safety of phlebitis The explanation for tins must rest 
on the fact that phlebitis is an inflammatory lesion The clot is firmly 
attached to the wall of the vein, and large fragments are not easily 
dislodged Small fragments are thrown ofil: and become lodged in the 
peiiphery of the lung, producing a sharp reaction m the parenchyma of 
the lung with i esultmg pleuntis and signs and symptoms of a localized 
bronchopneumonia The dislodged thrombi in the cases of fatal embolism 
are larger, and frequently long segments are dislodged and carried to 
the lung Their attachment to the wall of the vein is insecure, and 
dislodgment is easy Further evidence on the probable essential differ- 
ence in the nature and behavior of the cases of phlebitis and fatal embo- 
lism IS shown by the seasonal incidence The incidence curve of fatal 
pulmonary embolism seems to follow roughly the curve of the surgical 
entrants Phlebitis suggests a seasonal incidence similar to that observed 
in duodenal ulcer The spring and fall colds and infections of the upper 
respiratory tracts may be factors \^flllle the pathologic appearance and 
the clinical course of phlebitis suggest an infectious origin, the bac- 
tenologic agent is not proved In a series of cases of idiopathic super- 
ficial phlebitis, culture of a portion of the inflamed ressel and contained 
clot ha^e resulted negatively No correlation has been determined to 
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CMst between phlebitis and the factois of age, weight and systolic blood 
prcssnic, factois winch seem to play a contributoiy role in cases of 
cinbn!i<;in as shown bv Hendeison and Snell 

SUMMARY 

In a senes of eighty-seven caicfiilly studied cases of postoperative 
phlebitis, the most chaiactcnstic diagnostic sign was a localized tender- 
ness of the aflectcd \cin Ihe presence of edema is equivocal Pul- 
monar} infarction was a ficquent complication, but no instance of fatal 
pulmonaiy embolism w'as cncountcied Compaiison of the seasonal 
incidence and predisposing factois in phlebitis and pulmonary embolism 
show's certain clcai-cut diflerences The degree of disability due to 
postoperative phlebitis w'as notably slight in this series of cases 



CHANGES IN THE BLOOD FOLLOWING 
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The relatively high incidence of vascular thrombosis leading to 
pulmonary embolism in surgical patients as compared with medical 
patients is well known, but the cause is still obscure The implication 
is that the surgical procedures, per se, or their sequelae, are responsible 
for the occurrence of pulmonary embolism Since primarily the 
embolus is a clot dislodged from some distant locus, attention is directed 
toward the mechanism of blood clotting and the factors that might 


Cases Studied for Changes in the Blood Following Opeiation 



Age, 

Height, Weight, 

Post- Bongth 
operative Opera 
ComplI- tion, 

of 

Case 

Se\'* 

Inches Pounds 

Operation 

cations 

Minutes Anesthetic 

1 

05, 

71 

105 

Andrews Bassini herniotomy 

None 

28 

Regional 

2 

59, d 

70 

130 

Posterior gastro enterostomy 

None 

46 

Ethylene, oxygen and 
ether 

3 

i1,d 

72 

188 

Posterior gastro enterostomy 

None 

50 

Ethylene, oxygen and 
ether 

4 

40, $ 

05 

158 

Cliolcoystcctomy 

None 

50 

Ethylene, oxygen and 
ether 

5 

43, $ 

— 

195 

Total abdominal hysterec- 
tomy 

None 

47 

Ethylene, oxygen and 
ether 

0 

48, 9 

05 

109 

Oliolecystcctomy 

Phlebitis SO 

Ether 

7 

45, d 

70 

175 

Andrews Bassini herniotomy 

None 

00 

Ether 

8 

48, d 

07 

178 

Bilateral Andrews Bassini 
herniotomy 

None 

45 

Ether 

0 

31, 9 

02 

108 

Posterior gastro enterostomy 

None 

55 

Ether 

10 

02, cT 

GO 

100 

Cholccystectoray, posterior 
gastro-enterostomy 

None 

61 

Ether 

11 

55, 9 

GO 

118 

Oliolecystcctomy, nppendcct- 

None 

40 

Ether 

12 

44, 9 

00 

100 

Radical amputation of the 
breast 

None 

55 

Ether 


* In this table, cT indicates male, ?, female 


participate in the formation of a clot within a vein following operation 
In Older to determine what effect, if any, a major operation might have 
on the condition of the blood, twelve patients were observed for changes 
in the blood following operation at the Mayo Clinic (table 1) Five 
deteiminations were made of each factor studied The first determina- 
tion was made within two hours before operation, the second within 
four hours after operation, the third on the third day following opera- 
tion, the fourth on the sixth day following operation and the fifth on 
the tenth day following operation 

OBSERVATIONS ON PATIENTS AFTER EXAMINATION 

EiylUrocytes — ErythrocjTes were counted from capillary blood 
With two exceptions, the decrease in erythrocytes occurred immediately 
after operation In cases 3 and 7 the decrease occurred between the 
second and third readings The decrease in the number varied between 
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2CX),000 in case 7 and 1,000,000 in case 2 The appioximate average 
decrease foi the entire gioup was 600,000 (12 5 per cent) The average 
^\ eight of these patients was 75 Kg The average volume of whole 
blood ^\as 6.750 ce (90 cc foi each kilogiam of body weight) The 
amount of blood lost at opeiation which would cause a diminution of 
600,000 ci}thioc\tcs then could be calculated as 843 cc (12 5 per 
cent of 6,750 cc ) Obviousl}' this loss does not occur in such simple 
operations as unilateial herniotomy The observations on an additional 
group of fourteen patients show that the decrease in the number of 
eijthiocytcs immediately after operation is not as constant as is indi- 



Tjme in days 


Chart 1 — Change m the number of erythrocytes following operation 

cated in chart 1 In some instances there was an immediate post- 
operative increase of 1,000,000 cells The number of erythrocytes m 
oxalated blood drawn from the median basilic vein and from the 
capillary blood were practically identical The increase in the erythro- 
cytes was gradual, usually beginning at the second reading and being 
complete at the fifth Many factors influence the number of erythro- 
cytes, as has been shown by Bostrom,’- Boycott and Jones, ^ Schneider 

1 Bostrom, E F Conditions Causing an Unequal Distribution of Erythro- 
cytes in the Blood-Stream, Am J Physiol 58 195, 1921 

2 Boycott, A E, and Jones, C P The Influence of Anesthesia on the 
Restoration of the Volume of the Blood After Haemorrhage and After Trans- 
fusion, Jour Path & Bact 25 335, 1922 
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and Havens,® Scott and his co-workers,^ and von Lesser ® These investi- 
gators noted that the number of the erythrocytes was influenced by 
vasoconstriction, exercise, abdominal massage, abdominal pressure, 
changes in blood pressure, the anesthetic and the amount of blood lost 
at operation Their observations and this study indicate that many fac- 
tors influence the number of erythrocytes following operation, among 
which peripheral vasomotor changes, changes in the blood pressure, rest 
in bed, trauma within the abdomen and abdominal bandaging are the 
most important 



123456789 10 

Tiime in, Aavs 


Chart 2 — Change in the number of leukocytes following operation 

Leukocytes — Leukocytes were counted in the capillary blood A 
marked increase was noted in the number of leukocytes for each cubic 
millimeter of blood at the second reading, except in cases 3 and 7 
(chart 2) This increase vaned from 11,500 cells in case 4 to less than 

3 Schneider and Havens, quoted by Bostrom (footnote 1) 

4 Scott, F H Factors Influencing the Interchange of Fluid 
Blood and Tissue Spaces I Blood Pressure, Am J Physiol 44 298, 19 
Scott, F H , Herrmann, E T , and Snell, A M Factors Influencing the Inter- 
change of Fluid Between Blood and Tissue Spaces II Muscular Activitj, Am 
J Phisiol 44 313, 1917 

5 Von Lesser, quoted by Scott (footnote 4) 
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5,000 in case 12 the .i\cias,^c nicicasc was appi oMinately 8,000 cehs 
liie (iceline in the nninbci of leukocytes was almost as abrupt as the 
incicase, being inaiked between the second and thud leadings and moie 
gradu.d between the thud and fifth An unexplained inciease in the 
miinbei of leukoe\tc^ occuiied between the thud and fouith leadings 
in case 2 In most eases, leturn to the pieoperative level w^as not 
complete until the fifth leading lhat the leukocytes do not increase 
in the cajiillai} blood alone is showm by data from fifteen additional 
patients fiom w'hom the blood was icmo\ed simultaneously from the 
eai and fiom the median basilic vein The aveiage postopeiative 
inciease of leukoe3tes in the \enous blood w’^as 12,500 and in the 
capillai} blood 13,900 Ihe number of leukocytes in the blood from 
the cai aveiage 2,500 cells liighei than in the venous blood Dis- 
crepancies in the numbei of leukoc}tes m the capillaiy and venous blood 
have been studied b_v Yaibiough® and Foord ' The factors that 
infiuence the numbei of leukocytes have been studied by Shaw,® 
I\Iora, Amtman and Hoffman,'’ Isaacs and Goidon,^® and Dawson 
From then obsenations and from the evidence derived from the study 
of this senes of cases, it is probable that the consistent increase in the 
number of leukocytes follow'ing operation is due to many factors, the 
more important of which aie the release of leukocytes from temporary 
“storage areas,” peripheral vasoconstiiction, the mental status of the 
patient and trauma to tissues 

Ftbnn — Estimations of fibrin were made by the method of Foster 
and Whipple’* Theie w^as a definite increase in two cases and a 
decrease in one case at the second reading In all cases theie was a 

6 Yarbrough, Nancy Blood Counts with Oxalated Blood, J Lab & Clin 
Med 7 172, 1921 

7 Foord, A G Blood Counts With Oxalated Blood Compared With 
Ordinary Counts, J Lab & Clm Med 8 343, 1922 

8 Shaw, A F B Influence of Vasomotor State of Peripheral Blood- 
Vessels on Leukocytic Content of Blood, J Path & Bact 29 389, 1926 

9 Mora, J M , Amtman, L E , and Hoffman, S J Effect of Mental 
and Emotional States on the Leukocyte Count, J A M A 86 945 (March 27) 
1926 

10 Isaacs, Raphael, and Gordon, Burgess The Effect of Exercise on the 
Distribution of Corpuscles in the Blood Stream, Am J Physiol 71 106, 1924 

11 Dawson, F I The Condition of the Blood After Operation and Frac- 
ture, Edinburgh M J 18 426, 1905 

12 Foster, D P , and Whipple, G H Blood Fibrin Studies I An Accurate 
Method for the Quantitative Analysis of Blood Fibrin in Small Amounts of 
Blood, Am J Physiol 58 365, 1922, II Normal Fibrin Values and the 
Influence of Diet, ibid, p 379, III Fibrin Values Influenced by Transfusion, 
Hemorrhage, Plasma Depletion and Blood Pressure Changes, ibid, p 393, 
IV Fibrin Values Influenced by Cell Injury, Inflammation, Intoxication, Liver 
Injury and the Eck Fistula, ibid, p 407 
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marked increase at the third reading (chart 3) , this averted approxi- 
mately 175 mg for each hundred cubic centimeters of blood (41 per 
cent increase over the original average reading) The variation is more 
marked than that which occurs normally The fibrin content between 
the third and fifth readings varied, increasing oi decreasing slightly 
A marked increase was noted between the fourth and fifth readings in 
two cases The values were uniformly high on the tenth day, and there 
was no indication of a return to the preoperative level 

After an intensive study of the effect of many factors, Foster and 
Whipple concluded that trauma to the tissues is the most powerful single 
stimulus to the overproduction of fibrin in the blood Schultz, Nicholes 
and Schaefer and Smotrov studied the influence of additional fac- 
tors on the amount of fibrin Smotrov found high values in patients 
with syphilis, cancer and other conditions, and was convinced that the 



Titna tn days 

Chart 3 — Changes in the amount of fibrin in the blood following operation 

increase in fibrin is not due to the withdrawal from the liver but to a 
decomposition of albumin in many tissues This has not been the 
opinion of Foster and Whipple Smotrov could not demonstrate any 
relationship between the amount of fibrinogen and the time of coagula- 
tion of the blood, although the size and resistance of the clot seemed to 
parallel the amount of fibrin in the blood In view of the foregoing 
and the absence of wound infections, it would appear that the almost 
doubled amount of fibrin in the cases of this series was probably due 
to trauma, which ma}'- have produced a demand for an increase in fibrin 
at the site of the wound 

Bleeding Tune — There were no uniform variations in the bleeding 
time The dn ergent results probably indicate errors in calculation 

13 Schultz, E W , Nicholes, J K , and Schaefer, J H Studies on Blood 
Fibrin Its Quantitatuc Determination, Normal Fibrin Values, and Factors 
\\ Inch Influence the Quantitj of Blood Fibrin, Am J Path 1 101, 1925 

14 Smotro\, V N Russk klin Mosk 3 843, 1925 
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Plaiclcts — Iheic ^\erc no uniform vaiiations m the number of 
platelets Witli the exception of case 6, m which the count was low at 
all leadings, and that of case 7, m which it was uniformly high, the 
mimbei of platelets was appi OMmale])^ noimal, varying from 200,000 
to 260,000 

Coagulaiion lime — Two methods for the study of the coagulation 
time weic used, the oldei method of Lee and the more lecent capillary- 
tube method of Petersen and Mills The lesiilts with the Lee method 
veic vaiiable and seemed of little significance With the Mills method, 
theic was an mcicase m coagulation time between the first and second 
leadings m five cases and a deciease m thiee cases, there was a decrease 
belw'cen the third and fourth readings in all cases, except in cases 5 and 
12 The lesulls w ere wudel}' diveigent between the fourth and fifth read- 
ings (chait 4) Smotiov^‘ and Nizner^“ did not find any consistent 



Chart 4 — Change in coagulation time following operation 

changes in the coagulability of the blood following operation Nizner 
believed that the time of coagulation of the blood is vaiiable, depending 
on such factois as hunger, catharsis, enemas and the patient's mental and 
physical state He concluded that patients m whom the coagulation 
time of the blood is increased following opeiation are more liable to 
postoperative complications This observation could not be confirmed 
m the small group of cases presented here Straus and Rubin found 
a transitory but definite increase in bleeding and coagulation time 
following ethylene anesthesia The changes m the coagulation time 
in this series of cases were slight and inconstant 

15 Petersen, M F , and Mills, C A A New Method for Accurately 
Determining the Clotting Time of the Blood, Arch Int Med 32 188 (Aug ) 1923 

16 Nizner, E Russk klin Mosk 1 522, 1924 

17 Straus, D C, and Rubin, H H The Coagulation Time in Ethylene 
Anesthesia, J A M A 88 310 (Jan 29) 1927 
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Blood Calcium — With the exception of cases 7, 8 and 9, there was 
a decrease in the amount of calcium in the blood at the second reading, 
varying from 04 to 1 0 mg for each hundred cubic centimeters 
(chart 5) A further decrease was noted in several cases at the third 
reading In the remaining cases there was approximately the same 
amount of calcium at the third reading as at the second, except in cases 
11 and 12, which showed increased amounts There were no constant 
variations in the amount of calcium in the blood following the third 
reading Sakaian found that narcosis alone did not produce any change 
in the calcium content of the blood He also showed that great losses 
of blood during operation in some cases produced an increase in the 
amount of calcium and in others a decrease, associated with an increase 
or decrease in the coagulability of the blood This relationship could 

121-1 1 
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Chart 5 — Change in the amount of calcium in the blood stream following 
operation 

not be demonstrated in the cases of this senes, and the changes in the 
amount of calcium in the blood did not seem great or constant enough 
to be of significance 

Piothiombm Time — The prothrombin time was calculated by the 
method of Howell The results in one case are shown in chart 6 
The numbers on the curves indicate the tube number in the senes Each 
curve (for example, the first curve in chart 4) represents the vanation 
in the prothrombin time on several days in a tube containing constant 
ingredients, the only known possible variation being in the quality (not 
quantit}’’) of the blood introduced at successive tests The results m 
the other nine cases are similar to those shown in chart 4, there was a 
sharp increase m the prothrombin time at some time following operation 
In all cases the sharp increase was followed bj'’ an equally sharp decrease 
If an increase in the prothrombin time indicates a decrease m the amount 

18 Hovell, W H The Condition of the Blood in Hemophilia, Thrombosis 
and Purpura Arch Int Med 13 76 (Jan ) 1914 
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of piotbiombin in tbe blood following operation, it might be explained 
on tbe basis of tbe utilization of protbrombin in tbe transformation of 
fibrinogen into fibrin 

Lipoids and Cliolcslei ol — Fatty acids were calculated by the method 
of Blooi, Pelkan and Allen In cases 1, 2, 3 and 7 no significant 
changes weie observed In cases 5, 6 and 13 the readings were originally 
high but dropped rapidly between the first and fourth readings, and 
none reached the preoperative level by the tenth day (chart 7) The 
results in these three cases are of interest largely because all the patients 
weie obese 



Time in days 

Prothrombin time 

Chart 6 — Change in prothrombin time in one patient following operation 

Lecithin was determined by the method of Wliitehorn A sharp 
diminution in the amount of lecithin occurred in all cases (chart 8) , in 
some cases between the second and third readings but more constantly 
between the third and fourth readings Results between the fourth and 
fifth readings were variable 

The total fats were calculated by the addition of the values for the 
fatty acids and the lecithin There was a uniform decrease in the 
amount between the first and fourth readings (chart 9) , it remained 
unchanged or increased slightly following the fourth reading, except in 
case 3 

19 Bloor, W R , Pelkan, K F , and Allen, D M Determination of Fatty 
Acids (and Cholesterol) in Small Amounts of Blood Plasma, J Biol Chem 
52 191, 1922 

20 Whitehorn, J C A Method for the Determination of Lipoid Phosphorus 
in Blood and Plasma, J Biol Chem 62 133, 1924 
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Chart 7 — Change m the amount of total fats m the blood following operation 
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The cholesteiol content of the blood was studied by the Bloor-^ 
method There weie no constant variations which could be considered 
significant 

Atkinson and Ets" found that 1 gram (006 Gm ) of morphine 
sulphate given to dogs caused a deciease of 13 per cent of cholesterol 
and 9 pei cent of lecithin, but increased the total fat 10 per cent 
Blooi could show no effect of morphine on the amount of total fat 
In this senes of cases, high fatty acid values m obese patients were 
sharply diminished following operation, the amounts of lecithin and 
total fats were definitely diminished and the cholesterol values were 
unchanged Morphine narcosis alone probably could not account for 
these changes 



Chart 9 — Changes in the amounts of total fats m the blood following operation 

COMMENT 

The number of platelets, the cholesterol, the bleeding time and the 
coagulation time (Lee) do not sho’^r definite change and do not require 
comment The coagulation time (Mills) and the blood calcium show 
slight variations but not consistently enough to be considered of signifi- 
cance The number of erythrocytes and leukocytes, the prothrombin 
time, the fibrinogen and the hpoids show definite and constant changes 

21 Bloor, W R, and Knudson, Arthur The Separate Determination of 
Cholesterol and Cholesterol Esters in Small Amounts of Blood, J Biol Chem 
27 207, 1916 Bloor, W R Studies on Blood Fat II Fat Absorption and 
the Blood Lipoids, J Biol Chem 23 317, 1915 

22 Atkinson, H V , and Ets, H N Chemical Changes of the Blood Under 
the Influence of Drugs II Morphine, J Lab & Clin Med 8 170, 1922 

23 Bloor, W R Studies on Blood Fat I Variations m the Fat Content 
of the Blood Under Approvimately Normal Conditions, J Biol Chem 19 1 
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which are in sharp contrast to the other factors studied Walters and 
Hendricks have demonstrated similar variations in the fibrin, calcium, 
leukocytes and coagulation time The fibnnogen is probabl} the most 
important of these changes Essential as it is in the process of blood 
coagulation, the sharp constant increase following operation is doubtless 
significant in intravascular coagulation The action of the fibnnogen 
may be manifested by the increased size and strength of the clot 
(Smotrov), although there is no apparent parallel change in the coagula- 
tion time The postoperative increase in the number of leukocytes is 
significant because leukocytes are known to furnish thromboplastic sub- 
stances that pla} an important part in the coagulation of the blood 
The sharp prolongation of the prothrombin time is important, although 
the interpretation is obscure The change in the number of er} throc} tes 
may indicate widespread vasomotor disturbances which definitelv influ- 
ence intravascular clotting The consistent decrease in the amount ot 
the phospholipoid, lecithin and the total fats and the diminution of the 
fatt}' acids in obese patients are of interest, although their importance 
IS not clear The other papers m this senes show the influence of man} 
other factors on the occurrence of fatal pulmonary embolism Studies by 
Johnson and Brown have shown that anesthesia and inflammator}' 
postoperative phlebitis have little or no demonstrable influence on the 
occurrence of pulmonar} embolism Although this study is based on a 
small number of clinical and surgical t}pes, it is apparent that changes 
in the blood were consistent in response to operation It is probable that 
with the possible exception of the hpoids m the blood, there is a non- 
specific ph} siologic response to operation which occurs independentl} of 
the clinical or surgical status of the patient This nonspecific physiologic 
change produces definite changes in the blood which ma) partially 
explain the relatively high incidence of pulmonary embolism occurring 
in surgical patients as compared with nonsurgical patients There is 
probably in every surgical patient a definitely increased potentiality tor 
intravascular coagulation by virtue of these changes, but this m all 
probability pla}s a minor part in comparison with other factors in the 
actual deposition of the clot and the subsequent pulmonary embolism 

24 Walters, Waltman, and Hendricks, W A Unpublished data 

25 Johnson, A C Unpublished data 

26 Brown G E Postoperative Phlebitis, A Clinical Study, Arch Surg 
published in this issue 



PLASMA PROTEINS IN CUTANEOUS BURNS 
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Attention has fiequently been called to the analogy between tiaumatic 
toxemia and the toxemia following extensive burns Certain alterations 
in the plasma proteins have been observed which are of fundamental 
impoitancc m explaining the s>ndiome in shock It, therefore, seemed 
desirable to stud> the plasma proteins of a group of cases of burns 
to determine whethei fuithei light might be thrown on the toxemia 
which IS seen aftei ieco\ery fiom the initial collapse m such cases 

Starling' demonstiated that the walls of the blood vessels aie 
normally impei meable to colloids It is also known ^ that the composi- 
tion of the plasma of a given peison is relatively constant Dale and 
Laidlaw “ have shown, howevei , that the concentration of blood in 
histamine shock is not accompanied by an increase of the plasma proteins 
They concluded that histamine acted directly on the capillary endo- 
thelium, rendering it more permeable, and that whole plasma rathei than 
simply water escaped into the tissues Bodansky ^ subsequently studied 
the plasma proteins m experimental anhydremia produced by histamine 
and reached the same conclusion Gasser, Erlanger and Meek ® like- 
wise observed filtiation of whole plasma into the tissues m experimental 
traumatic shock 

Bayhss ® states that, since it is the osmotic pressure of the proteins 
that prevents the rapid filtering away of the liquid portion of the blood 
into the tissue spaces and causes reabsorption of fluid from them, it can 
be effective only as long as the concentration of the proteins is unequal 
on the two sides of the membrane It is clear that if the proteins are 

* From the Surgical Service of the Henry Ford Hospital 

1 Starling, EH On the Absorption of Fluids from the Connective Tissue 
Spaces, J Physiol 19 312, 1895-1896 

2 Howe, P E The Function of the Plasma Proteins, Physiol Rev 5 439, 
1925 

3 Dale, H H , and Laidlaw, P P Histamine Shock, J Physiol 52 355, 
1918-1919 

4 Bodansky, M Plasma Proteins in Experimental Anhydremia, Proc Soc 
Biol Chemists, twentieth meeting, J Biol Chem 67 38, 1926 

5 Gasser, H S , Erlanger, J , and Meek, W J Studies in Secondary 
1 raumatic Shock IV The Blood Volume Changes and the Effect of Gum 
Acacia on Their Development, Am J Physiol 50 31, 1919-1920 

6 Bayhss, W M The Action of Gum Acacia on the Circulation, J 
Pharmacol & Exper Therap 15 29, 1920-1921 
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diffused through the capillary walls in shock, the concentration will 
become equal on both sides, and there is no longer any force resisting 
filtration or causing absorption 

The toxemia of burns is particularly adaptable to the study of 
capillary permeability, because the symptoms persist for a number of 
days after the initial anhydreraia has been replaced by a more normal 
fluid balance This complicating factor has prevented extensive investi- 
gation of the problem in traumatic toxemia 

METHODS 

The burns were treated by coagulation of the devitalized tissue with tannic 
acid,’’ and were thereafter kept exposed to air Fluids were forced energeticallj 
tn an effort to restore fluid balance promptly ® The patients were placed on a 
constant diet which consisted of approximately 60 Gm of protein and sufficient 
fat and carbohydrate to give a total value of about 2,500 calories Food has 
little effect on the plasma proteins,® but there are transitory changes following 
the ingestion of water To insure uniformity, all samples of blood were taken 
before breakfast The specimens were collected into test tubes containing 
powdered potassium oxalate Generally, 20 cc of blood were withdrawn, and 
care was exerted to minimize venous stasis The whole blood was then cen- 
tnfugahzed for twenty minutes at 2,500 revolutions per minute, and the volume 
of plasma was determined The plasma was then pipetted from the cells, and 
duplicate analyses were made by the method of Wu ” 

RESULTS 

Tofa! Plasma Piotetns — The table gives the results of analyses of 
blood in ten patients with severe burns The average total plasma pro- 
teins for the group at the expiration of twenty-four hours was 7 03 per 
cent, while the average volume of plasma was 59 1 per cent (chart 1) 
These values are considerably lower than those found by Plass and 
Matthew in normal, nonpregnant women During the next twenty- 
four hours the average for the group rose to 7 16 per cent, while the 
average volume of plasma (chart 2) was slightly lowered to 58 3 per 

7 Davidson, E C Tannic Acid in the Treatment of Burns, Surg Gynec 
Obst 41 202, 1925 

8 Underhill, F P , Carrington, G L , , Kapsinow, R , and Pack, G T 
Blood Concentration Changes m Extensive Superficial Burns and Their Sigm i- 
cance for Systemic Treatment, Arch Int Med 32 31 (July) 1923 

9 Hanson, S , and McQuarrie, I The Non-Dependence of the Protein 
Quotient m the Blood-Serum Upon the Rapidity of Metabolism with Especia 
Reference to the Non-Effect of Antipyretics, Sodium Cacod>latc and Th>roK 
Extract, J Pharmacol &. Exper Therap 10 261, 1917 

10 Wu, H A Ne\\ Colorimetric Method for the Determination of Plasma 

Proteins J Biol Chem 51 33, 1922 

11 Plass, E D, and Matthew, C W Placental Transmission 
Protein Fractions in Fetal and Jlaternal Plasma, Am J Obst &. Gi-nec 
1926 
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Plasma Pi otcms Following Bums 


Cnso 

1 


3 


i 


5 


6 


1 


8 

0 



Plnsmn Volume, 

Fibnn, 

Albumin, 

Globulin, 

Total Protein, 

Pntc 

per Cent 

per Cent 

per Cent 

per Cent 

per Cent 

3/21 

50 7 

0 25 

4 68 



3/2.> 

40 0 

040 

4 74 

2 78 

7 98 

3/20 

53 3 

0 53 

4 04 

214 

671 

3/27 

50 5 

0 56 

390 

219 

065 

3/2S 

55 9 

073 

4 45 

2 52 

7 70 

8 '29 

01 9 

0 55 

4 00 

2 34 

689 

3/30 

55 7 

056 

4 51 

267 

774 

3/33 

3S2 

0 32 

399 

2 42 

6 93 

•i/ 1 

53 0 

050 

4 48 

2 52 

7 50 

4/ 2 

37 3 

0 36 

4 53 

2 52 

7 41 

4/ 3 

54 0 

0 47 

4 70 

2 07 

7 84 

3/17 

33 5 

0 46 

4 42 

2 42 

730 

3/18 

391 

0 53 

4 30 

2 52 

7 37 

5/19 

012 

0 56 

408 

209 

6 73 

6/20 

024 

0 55 

4 OO 

211 

6 66 

5/21 

025 

050 

4 20 

2 30 

700 

5/22 

035 

0 56 

345 

2 44 

6 45 

5/23 

631 

0 47 

397 

2 77 

721 

3/24 

01 5 

0 45 

3 95 

207 

6 47 

5/25 

62 3 

0 46 

3 67 

2 39 

6 52 

5/20 

02 8 

0 42 

4 17 

197 

6 56 

5/19 

002 

039 

4 46 

2 55 

740 

5/20 

020 

0 42 

4 20 

214 

6 76 

5/21 

61 3 

0 44 

4 19 

214 

677 

5/22 

01 3 

006 

413 

2 75 

7 54 

6/23 

632 

0 47 

4 64 

2 37 

7 48 

5/24 

62 6 

0 41 

4 25 

207 

6 73 

3/25 

62 4 

0 45 

4 20 

2 21 

6 89 

3/20 

01 2 

0 45 

4 98 

204 

7 45 

0/ 7 

672 

0 41 

4 36 

2 64 

7 41 

0/ 8 

637 

0 44 

4 33 

2 52 

7 29 

0/ 9 

680 

0 45 

4 03 

253 

701 

0/10 

607 

045 

415 

2 53 

713 

0/11 

612 

0 45 

4 23 

266 

734 

0/12 

57 7 

0 40 

4 30 

265 

7 35 

G'14 

65 6 

050 

4 61 

312 

8 23 

0/15 

58 8 

0 47 

4 35 

3 13 

793 

8/ 4 

60 4 

0 35 

402 

231 

671 

8/ 5 

61 4 

050 

4 03 

310 

763 

S' 0 

57 6 

0 47 

383 

315 

748 

8' 7 

580 

049 

4 07 

312 

7 68 

8/ 9 

602 

046 

4 05 

300 

7 57 

8/10 

63 2 

0 45 

409 

296 

7 50 

S'll 

55 2 

043 

400 

298 

7 41 

8/n 

59 0 

0 45 

4 10 

2 75 

7 30 

8/13 

56 4 

0 48 

4 20 

2 70 

738 

8/ 5 

603 

0 41 

4 71 

2 85 

7 97 

8/ 6 

634 

0 41 

399 

2 55 

6 95 

8/ 7 

59 5 

053 

402 

2 86 

741 

8/ 9 

61 8 

064 

4 31 

201 

7 56 

S'lO 

62 7 

073 

4 23 

2 51 

7 53 

S'll 

591 

083 

4 52 

&ir 

7 52 

8/13 

619 

071 

432 

2 32 

7 35 

9/ 4 

40 0 

0 57 

4 or 

262 

7 23 

9/ 5 

55 5 

066 

295 

265 

6 26 

9/ 0 

623 

110 

307 

2 52 

6 69 

9' 7 

630 

1 25 

3 35 

2 35 

0 93 

9/ 8 

01 3 

1 46 

3 38 

217 

7 01 

9/ 9 

59 5 

1 38 

332 

2 25 

695 

O'lO 

61 4 

1 20 

380 

210 

710 

9/11 

623 

09S 

400 

211 

710 

9/13 

638 

086 

398 

216 

700 

9/14 

640 

075 

430 

220 

723 

6/10 

63 0 

026 

406 

194 

620 

6/20 

59 0 

0 40 

4 30 

210 

680 

6/ 5 

59 5 

040 

4 20 

182 

6 49 

6/15 

601 

0 41 

4 20 

208 

6 69 

6/10 

644 

038 

450 

2 12 

700 

6/29 

65 6 

0 39 

4 35 

2 27 

7 01 


10 
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shows the most transitory fluctuations m concentration of any of the 
plasma proteins This increased fibrin content of the plasma in patients 
suffering from burns is similar to that described by Foster and Whipple 
m a number of conditions in which there was injury and inflammation 
of tissue 

Glohtilm — The table gives the values obtained in analyses for the 
globulin content The average for the group at the end of the first 
twenty-four hours was 2 30 per cent This amount is somewhat lower 
than the average 2 69 per cent given by Plass and Matthew for normal, 
nonpregnant women A subsequent rise of the globulin content was 



Chart 4 — Fibrm content in individual cases and the average curve for the 
group The rise is striking 

noted (chart 5), but this elevation did not reach the normal value This 
slight rise is in accord with the observation of Rowe that there is a 
definite increase m the globulin content of the plasma in most conditions 
in which infection is present The fact that the globulin did not change 
more strikingly under the stimulus of infection and injury may be due 
to the fact that there was a large initial loss of plasma, and the true 

extent of the loss was masked by the stimulus to formation of globulin 

bv the burn 

13 Foster, D P , and Whipple, G H Blood Fibrin Studies IV Fibrin 
Values Influenced b> Cell Injury, Inflammation, Intoxication, Lner Injury an 
the Eck Fistula, Am J Plnsiol 58 407, 1921-1922 

14 Rowe, A H The Albumin and Globulin Content of Human Blood 

Serum, Arch Int Ivied 18 45S (Oct ) 1916 
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Albumin — The lesults of the albumin anal}ses aie shown m the 
table The alteiations in the albumin content of the plasma in the e\ten- 
sne burns ^\ele unifoim and \\ere as characteristic as the changes noted 
for fibiin The aveiage \ahie at the end of twent}'-four hours for the 
group w as 4 34 pei cent, w Inch is slightly lower than the a\ erage normal 
value of 4 45 pei cent guen b} Howe- A progressive lowering of the 
plasma albumin was obser\ed foi thiee da}s in the cur\e of the aA erage 
for the senes (chart 6) This w'as follow^ed b} a giadual elevation to 
normal In case 7, in which there w'as the most extensive burn of the 
senes, the depression m the lalue of the plasma albumin w'as striking, 



Chart 5~-Globuhn content in individual cases and the a\ erage curve for the 
group 


and persisted for ten days It is conceivable that in an extensive burn 
there may be a tremendous loss of plasma at the site of the burn, due to 
the effusion of the inflammatory exudate, and into the tissues in general 
from increased capillary permeability Subsequent!}' , w'hen normal fluid 
balance becomes established dilution of the plasma occurs A relatueh 
slight difference is found in the total proteins because of the increase 
m fibrin and globulin content On the other hand, albumin is regen- 
erated more slowly than either fibrin or globulin,^® and, according!) , the 
analyses show a persistent low value for albumin 


IS Kerr W J Hurwitz, S H and Whipple, G H Regeneration of Blood 
Serum Proteins I Influence of Fasting Upon Curve of Protein Regeneration 
Following Plasma Depletion, Am J PhASiol 47 356, 1918-1919 
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COMMENT 

Under normal conditions the composition of the plasma is relatively 
constant, except for the changes in the fibrin content According to 
Howe, 2 the concentration of the proteins varies with age, sex, feeding, 
physiologic activity, disease and reaction to infection The changes in 
endothelial permeability in histamine and traumatic shock indicate possi- 
bilities of at least temporary modification in the concentration of pro- 
teins through such action 

Age and sex do not need to be considered variable in the present 
cases, because all of the patients were young men The effect of diet is 
known to be of little consequence, but the precaution was taken to 



Chart 6 — Albumin content in the individual cases and the average for the 
group There is a marked depression of the albumin content 

obtain samples of blood before food was ingested The activity of the 
patients was uniform, because the severity of the burns necessitated 
hospitalization 

The chief variable was the extent and severity of the burn For 
instance, in case 7, in which approximately 50 per cent of the total 
surface of the body was burned, the changes are striking (chart 3), 
while m the less extensive burns only slight alterations were noted In 
this instance, the red blood cell count rose to 7,270,000, and the volume 
of plasma was 40 per cent eighteen hours after the accident, but the 
total plasma proteins w ere only 7 26 per cent The blood sugar at this 
time was 176 mg per hundred cubic centimeters The fact that the 
value of the plasma proteins did not rise parallel to the degree of con- 
centration of blood can be explained only on the basis of altered per 
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meabihty of the capillaiy walls The analysis showed that whole plasma 
was lost, 1 ather than simply the water content 

The question may be laised whethei the altered permeability involves 
all the capillaries of the body oi only those employed in the process of 
forming the inflammatory exudate at the site of the bum Hartman^® 
has demonstiated that theie is an increased amount of epinephrine in the 
circulation after extensive bums It has been shown further by Petersen, 
Levinson and Hughes that epinephrine increases endothelial per- 
meability, and latei lessens it It would seem that concentration of the 
blood may be best explained on the basis of loss of plasma throughout 
the capillaiy bed of the body, as in traumatic shock, rather than on the 
basis of loss of fluid at the site of the lesion 

The changes just mentioned occurred primarily during the first 
twenty-four hours The subsequent alterations noted may be best 
explained as phenomena of dilution 

CONCLUSIONS 

1 In extensive burns there is first an increased permeability of the 
capillaries, which explains the characteristic concentration of blood in 
such cases 

2 There is no evidence to suggest that this alteration in the capillary 
walls persists during the period of toxemia The late changes in the 
plasma proteins are probably phenomena of dilution 

3 The plasma fibrin and globulin show a characteristic rise, and the 
albumin shows a fall in concentration in burns 

REPORT OF CASES 

Case 1 — E F , a white man, aged 18, was admitted to the hospital on March 23, 
1926, for treatment of burns which resulted from an explosion of oxygen There 
were second degree burns of both hands and forearms The face, eats and 
neck were burned to the second degree 

Case 2 — C S , a white man, aged 33, was admitted to the hospital on May IS, 
1926, for treatment of burns which resulted from an explosion of gasoline There 
were second degree burns of the face, neck and hands 

Case 3 — H G, a white man, aged 39, was admitted to the hospital on May 
18, 1926, for treatment of burns which resulted from an explosion of gas There 
were second degree burns of the entire face, neck and both forearms 

Case 4 — K S , a white man, aged 30, was admitted to the hospital on June 5, 
1926, for treatment of burns which resulted from an explosion of tar There 
were second degree burns of the face, neck, left hand and forearm 

16 Hartman, F A Rose, W J, and Smith, E P Influence of Burns on 
Epmephnn Secretion, Am J Physiol 78 47, 1926 

17 Petersen, W F , Levinson, S A, and Hughes, T P Studies in Endo- 
thelial Permeability I The Effect of Epmephnn on Endothelial Permeability, 

J Immunol 8 323, 1923 
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Case 5 ~0 P , a white man, aged 22, was admitted to the hospital on Aug 3, 
1926, for treatment of a burn from gasoline There were second and third degree 
burns on the left side of the chest and the left flank, extending from the seventh rib 
to the crest of the ilium The burned area began at the midline posteriorly and 
crossed the midline anteriorly This area was surrounded by a margin about 
5 inches (12 7 cm ) wide which was burned to the first degree 

Case 6 — W R , a white man, was admitted to the hospital on Aug 4, 1926, 
for treatment of burns which resulted from an explosion of gas There were 
second degree burns of the left arm, hand and face 

Case 7 — Z T , a white man, aged 25, was admitted to the hospital on Sept 3, 
1926, for treatment of burns received when his clothes became ignited There 
were third degree burns of the right side of the neck, and on the upper right 
forearm to the shoulder, involving the anterior, posterior and lateral surface 
This extended into the axilla and then downward over the chest to the sixth rib 
There were third degree burns of the left leg extending from the ankle to the 
knee There was a similar third degree burn of the right leg The remaining 
skin of both legs, from the toes up over the buttocks and involving the scrotum 
and perineum, was burned to the second degree There were third degree burns 
over the sacral region and lower part of the back There were also second 
degree burns of the left hand and arm The cutaneous area involved was 
approximately SO per cent of the total surface of the body 

Case 8 — W H , a white man, aged 22, was admitted to the hospital on July IS, 
1926, for treatment of burns which resulted from an explosion of gasoline There 
was a third degree burn involving the entire posterior aspect of the lower part 
of the left leg The anterior and lateral aspects of the leg were burned to the 
second degree 

Case 9 — W C, a white man, aged 29, was admitted to the hospital on July 9, 
1926, for treatment of burns which resulted from an explosion of gasoline The 
entire right hand revealed a second degree burn There was also a second degree 
burn of the lateral aspect of the right leg which involved about forty square 
inches 

Case 10 — A Y , a white man, aged 32, was admitted to the hospital on July 9, 
1926, for treatment of burns which resulted from an explosion of gasoline The 
entire left hand and the anterior aspect of the left leg were burned to the second 
degree 



THE CAROTID VENOUS PLEXUS AS THE PATH 
OF INFECTION IN THROMBOPHLEBITIS OF 
THE CAVERNOUS SINUS 

ITS RELATION TO RETROPHARYNGEAL AND SPHENOIDAL 

SUPPURATION 

WELLS P EAGLETON, MD 

NEWARK, N J 
SYNOPSIS 

This communication is primarily to call attention to (1) a type 
of cavernous sinus thrombophlebitis of otitic origin, which, although 
far from uncommon, has not received due consideration, how diagnosed, 
and what surgical steps may be taken for its relief, for successful sur- 
gery depends on early diagnosis, (2) the part (a) an associated 
sphenoidal sinus suppuration or (&) nasopharyngeal abscess plays in 
the production and diagnosis of a thiombophlebitis of the cavernous 
sinus of otitic or jugular vein origin 

Cavernous sinus thrombophlebitis of otitic origin is relatively not 
infrequent Brunner ^ lecords that in twenty-two autopsies performed 
on patients who had died from generalized aural sepsis (in whom 
cavernous sinus disease was not suspected) twelve showed a septic clot 
in the cavernous sinus, the route of invasion of two of the twelve being 
by way of the carotid venous plexus (as demonstrated microscopically) 

I have personally treated thirty-two patients suffering from cavernous 
sinus infection (there were six recoveries, five of which were operative 
and one spontaneous) Fifteen complete autopsies were made, m six 
of which the infection had originated from aural suppuration , and 
an additional patient, although the infection was of pterygomaxillary 
fossa origin, had a suppurative otitis prior to death (case 2) 

The schematic drawing (fig 1) depicts the intracranial portion of 
the internal carotid artery (7 C A) and the plexus of veins surround- 
ing it (the carotid venous plexus) The latter communicates with 
the jugular bulb posteriorly (d) Anteriorly the plexus communicates 
with the cavernous sinus, the ophthalmics {Op V ) and the small veins 
which pass through the foramen lacerum and foramen ovale from the 
pterygomaxillary fossa (o) All unite to form a “venous lake” at the 
anterior extremity of the cavernous sinus The chart also emphasizes 

■^Presented in part at the Fift> -Ninth Annual Meeting of the American 
Otological Societj at Montreal, Canada, Tune 3, 1926 

1 Brunner, H Contribution to the Knowledge of Otogenic Ca^ernous 
Phlebitis, Monatschr f Ohrenh 60 2, 1926 
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the communication of the carotid venous plexus with (b) the pharyngeal 
vault, and (c) the tympanic cavity, as well as the anterior venous 
communications of the cavernous sinus, and the ophthalmic with the 
veins of the pharynx, and their relationship to the retropharyngeal 
spaces, the pterygomaxillary fossa and the sphenoidal sinus mucous 
membrane - 

ROUTES OF INVASION OF CAVERNOUS SINUS FROM 
AURAL SUPPURATION 

There are two routes by which cavernous sinus thrombophlebitis of 
otitic oiigin may arise 

(A) Postetioi (Peh osal) Involvement of the Cavernous Sinus — 
Middle ear infection usually extends from the jugular bulb through 



Fig 1 — Schematic drawing ol the communications of the carotid venous 
plexus 


the inferior petrosal to the cavernous sinus, much less frequently, from 
the knee of the sigmoid by the superior petrosal This group of cases 
IS fairly well recognized 

With a petrosal sinus origin, the clot forms in the posterior portion 
of the cavernous sinus, from which it extends forward Thus time is 
given for a readjustment of the venous circulation froiu the orbit prior 
to the involvement of the anterior extremit}’^ of the cavernous sinus , 
consequently, exophthalmos or chemosis is not produced, at least, not 
until an ophthalmic \ein becomes occluded — which is generall} in the 

2 Piebrantoni L Vascular Relations Between Phar%ngcal Vault and the 
Cranial CaMt\. Arch ital d otol 36 626, 1925 
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terminal stage It is the absence of early exophthalmos and chemosis 
which IS lesponsible for the frequent failures to diagnose cavernous 
sinus suppuration in aural cases 

Clinical Diagnosis of Petrosal Cases When the infection passes 
through a petrosal sinus, symptoms referable to one or the other of 
the branches of the fifth nerve — such as pain behind the eye or m the 
teeth — may be piesent In many cases the patients’ teeth have been 
removed for the relief of pain when, m reality, edema of the nerve 
from infection of the adjacent sinus was the cause of this pain (case 2) 
External rectus palsy may be an early symptom, the result of com- 
pression of the sixth nerve by the inflamed petrosal sinus as it passes 
under the sphenopetrous ligament The third or fourth nerves or both 
may also be paralyzed by infiltration from the cavernous sinus during 
their course through it 

In chronic cases, exophthalmos, when it occurs at all, is likely to be 
a late manifestation due to the extension of the suppurative process into 
one of the ophthalmics, or the result of an orbital abscess If, howe\er, 
the phlebitis is fulminating, early chemosis and exophthalmos from 
venous occlusion may occur , but in the chronic pyemic cases, with great 
remissions of temperature and gradual clot formation, chemosis and 
exophthalmos do not occur 

(B) Ant 67 10 ) (Ca)ot7d Plexus) Cases — The second route by which 
an otitic suppuration may reach the cavernous sinus is through the small 
venous plexus which surrounds the carotid artery In this type, the 
infection ascends through the carotid canal, and, as the carotid plexus 
communicates with the anterior portion of the cavernous sinus, chemosis 
and exophthalmos are usually earl} , though transient, symptoms 

Clinical Types of Carotid Plexus Cases Clinically, there are two 
types of carotid plexus invasion of the cavernous sinus of otitic origin 
(1) cases associated with chronic aural suppuration, m which the throm- 
bophlebitis of the plexus is secondary to caries of the bony covering of 
the carotid canal, situated m the anterior quadrant of the middle ear, 
which forms the posterior wall of the eustachian tube , ® (2) cases which 
follow an acute aural suppuration, the phlebitis reaching the carotid 
plexus either by (a) a dehiscence m the floor of the t\TOpanic caMt}, 
(&) an osteophlebitis of a tympanic communication of the carotid plexus, 
or (c) secondary to a jugular bulb phlebitis 

Having once involved the small plexus surrounding the carotid artery 
the phlebitic process is more likely to be transmitted to the ca^e^^ous 
sinus, because of the pulsating movement of the artery 

Another anatomic peculiarity is that infection b^ the carotid plexus 
attacks the cavernous sinus at its anterior extremity through the enous 

3 Alexander, G Otogenic Thrombophlebitis of the Ca^ernous Sinus 
Monatschr f Ohrenh 59 971 1925 
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lake/’ which is made up of the ophthalmics, the veins from the naso- 
pharynx and pterygomaxillary fossa, and the carotid plexus (a and 
b of scheme) Partial occlusion of the anterior end of the cavernous 
sinus, which causes a sudden associated disturbance of the return circu- 
lation, gives rise to slight exophthalmos and chemosis at an early stage 
in the disease However, as the venous communications of the orbit are 
free, the proptosis and chemosis rapidly disappear with the reestablish- 
ment of the venous return Later, theie may be a recurrence of the 
exophthalmos and chemosis from a forward extension of the thrombo- 
phlebitis in the ophthalmics, with or without an orbital abscess 

Diagnosis of Carotid Plexus Cases (a) A suppurating ear asso- 
ciated with signs of acute sepsis and slight chemosis and exophthalmos 
should suggest that the cavernous sinus has been infected by way of the 
carotid plexus 

'(h) A chronic otitic sepsis (slight use in temperature and sweating, 
or severe remissions) associated with the operative findings of canes and 
granulations in the anterior quadrant of the tympanic cavity during 
operation makes a thrombophlebitis of the carotid plexus a possible 
diagnosis 

Granulations on the carotid artery, disclosed during a radical oper- 
ation performed foi the cure of suppuration alone (unassociated with 
signs of sepsis), should not be curetted The trauma of their removal 
was followed by a carotid plexus thiomophlebitis in one of my early 
cases 

RELATION OF RETROPHARYNGEAL SUPPURATION TO DISEASE 
OF THE CAVERNOUS SINUS 

The significance of a retropharyngeal abscess in the diagnosis of 
cavernous sinus thrombophlebitis in the presence of aural suppuration 
affe? infancy has not been sufficiently emphasized, although an exami- 
nation of the literature disclosed a considerable number of cases The 
postpharyngeal suppuration originates from retrograde thrombophlebitis 
of the veins communicating with the cavernous sinus and the pharynx, 
and is likely to pass unrecognized, because its location in the lateral wail 
of the superior portion of the nasopharynx — that is, above the palate 
prevents the swelling from being seen during oral examination Conse- 
Quenth% (c) a retropharyngeal or a pterygomaxillary fossa abscess in 
the course of an aural sepsis in a patient over 18 months of age shoulo 
suggest that the cavernous sinus is involved 

Case 1 — Acute oithc pvcime sepsis xvith carlv vivolvcmcui of the cavernous 
stmts hv the carotid pIcMis associated ivtth a sccoiidarv ptergomartUarv fossa 
abscess* 

4 Detailed historj in Eagleton, W P Cavernous Sinus Thromboplilcbitis 
and Allied Septic and Traumatic Lesions of the Basal Venous Sinuses, The Mac 
millan Compam, 1926, French transht on, Masson et Cie 
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The accompaning temperature chart resembles the excursions of lateral 
sinus thrombosis (fig 2) 

Histoiy—A boy, aged 6, had had an earache, followed by delirium and a 
chill A paracentesis was performed From an early stage of the condition the 
pulse rate was disproportionately accelerated (showing profound intoxication) 
On the seventh day of the disease the mastoid was explored, little pathologic 
change was found The day after the operation the child had slight exoph- 
thalmos with chemosis, which had disappeared on the following day (Although 
their diagnostic significance was not appreciated, the exophthalmos and chemosis 
were indicative that the infection had passed through a dehiscence in the floor of 
the t 3 'mpanum into the jugular bulb, and ascending through the carotid plexus 
had involved the cavernous sinus as in no other way could a proptosis be 
produced as earlj' as the eighth day after the original earache ) 

The temperature continued to be pyemic, but the patient did not have chills 
Blood cultures were negative throughout The lateral sinus was explored, but 
no clot or phlebitis was demonstrated 

On the sixteenth day tlie child had a ■) ecut ) cticc of the c\ophthalmos ivith 
slight external ocular paralysis — ptosis and double vision A diagnosis of 
“cavernous sinus thrombosis from jugular bulb phlebitis ’ was then made 

The carotid arterj' was ligated and the jugular bulb opened the latter con- 
tained free pus The evophthahnos and chcinosts immediately dtsappcai ed and 
did not leciii, although the child lived for several weeks 

A second chill occurred on the trventieth day of the disease On the twent 3 - 
fifth daj the patient developed difficulty in swalloiving, but did not complain of 
pam A^othwg could be seen in the tin oat, but a soft mass could be felt in 
the Kppc) postenoi lateial angle of the nasophai vni (to which little attention 
was paid because of the absence of pain and the difficult} in breathing) 

Death occurred from a terminal meningitis 

Autopsy (Dr John V Bissett) — The petrosal sinuses were normal, and the 
infection in the jugular bulb had been controlled by drainage The upper end 
of the carotid canal and the cavernous sinus of the homolateral side were 
bathed m free pus The infection also involved the opposite cavernous sinus 
The superior portion of the nasophar}nx contained an abscess beneath the 
mucous membrane which filled the ptervgomaxillar} fossa, the upper boundar} 
of the abscess was formed by the base of the skull, with the foramen lacerum 
as its center The abscess apparently had developed from a thrombophlebitis 
of the veins passing from the cavernous sinus into the nasopharinx through the 
lacerum The sphenoidal sinus contained ficc pus 

INFLUENCE OF CHRONIC SPHENOIDAL SUPPURATION IN 
CAUSATION OF DISEASE OF THE CA\ERNOUS SINUS 

A picviOHS, though quiescent, infection of the sphenoidal mucous 
membrane may be a causative factor m the pioduction of septic phlebitis 
of the cavernous sinus when there is superadded another infection — 
acute otitis media, tonsillitis, or sinusitis — or severe trauma from opera- 
tive procedure (such as enucleation of tonsils or sphenoidal sinus 
exenteration) This has not hitherto been emphasised, although 
O’Malley" obseiAed that in all cases of death from disease of the 


5 In discussion of paper b^ Da\is, H J Proc Ro\ Soc Med 1912 
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cavernous sinus following a tonsillectomy the sphenoid had been 
involved 

On the other hand, Turner and Reynolds ® have demonstrated micro- 
scopically that the sphenoidal suppuration which accompanies cavernous 
sinus disease (as in the case herein leported) is secondaiy to the 
infection of the cavernous sinus, the sphenoidal suppuration being due to 
nutritional death of (submucous, and osseous) tissue the result of a 
thrombophlebitis which descends from the cavernous sinus into the 
sphenoid 

An existing hut quiescent inflanunation of the sphenoid may be a 
causative factor in the production of a cavernous sinus infection because 

( 1 ) The sphenoid is the only accessory sinus in anatomic proximity to a 
large venous radicle in which the circulation is free, but slow, with many 
eddies, this is favorable to the production of a septic thrombophlebitis 

(2) In suppuration of the sphenoidal mucosa, the infection is sepaiated 
from the cavernous sinus by a thin layer of compact bone especially liable 
to nutritional death from circulatory disturbance (I have found “dis- 
coloration and roughness of the intracranial surface of the sphenoid” to 
be a usual postmortem condition m cavernous sinus infection) (3) The 
sphenoid is lined with a delicate mucous membrane (normally easily 
detached from the bone) (4) Finally, both the mucous membrane and 
bone are perfoiated by veins (the sphenoidal plexus) which empty into 
the cavernous sinus Consequently, when a sphenoidal sinus is the seat 
of a chronic pin ulent inflammation, accompanied as it must be by throm- 
bosis of many of its small veins, and later is attacked by an acute inter- 
current infection, its veins are especially likely to become the avenue of an 
infection to the cavernous sinus, since the superimposed acute phlebitic 
process passes through only a few millimeters of thrombosed tissue 
before it enters dii ectl}' into the large venous radicle 

The cavernous sinus, because of its relationship to the veins of the 
sphenoid sinus, lacks the protection afforded to infection from the ptery- 
goid and pharyngeal plexus — a long course through dense mucous and 
submucous tissue muscle, fascia and bone of the pharyngeal vault and 
base of the skull The anterior extremity of the cavernous sinus thus 
possesses anatomic and physiologic factors favorable to the intracranial 
extension of venous infection which are not found in any other region 
of the head 

Influence of Tiauina — If such be the fact, it is evident that (1) al! 
unnecessarv operative trauma should be avoided (at least for a consider- 
able period) wheneier the history warrants the suspicion that a preiious 

6 Turner, A, Logan and Re 3 no!ds, F Esmond Furuncle of the Right 
Nasal Vestibular Septic Thrombosis of the Cavernous Blood Sinuses. Lepto- 
meningitis Death Autopsj J Lar^ng & Otol 41 73 (Fch ) 1926 
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sphenoidal sinus infection was associated with an osteophlebitis of the 
sphenoidal vein — pain on top of the head or behind the eyes, and 
bluiied vision accompanied by a peisistent nasophaiyngeal dischaige 
( 2 ) An associated suppurative process — acute otitis media, tonsillitis 
01 sinusitis — should be regaided with apprehension if accompanied bv 
the slightest symptoms of cavernous sinus disease 

Case 2 — Chionic mfcctwn of the ptovooiiiaxilhiv fossa (of dental ongvi) 
a’;ccndcd at a tin owbopliicbttis and mteicd the cianiiiin bv tiu foianien ozalc, 
giving use to (1) pus in both cavcmoits sinuses, (2) c xhadutal abtccss, (3) local- 
iced meningitis of the flooi of the middle fossa and (i) a biain abscess in the 
aiitenoi poition of the teinpoi ospheuoidal lobe Laid, the phlcbitic piocess 
1 eti ogi aded thiough the caiotid plexus and occasioned (5) a juqitlai bulb and 
sigmoid stmts suppuiation and finalh (6) a puiulcnt otitis and mastoiditis, the 
latter ptobably occwrinq fiom an osteophlebitis of the veins of the floor of the 
middle eai and mastoid 

Previous Histoiy — About lune months before be was admitted to the hospital, 
the patient, a man, noticed that the skin on his face and bodv vas becoming jellow 
This condition was accompanied by a feeling of general weakness One veck 
later, he suffered from pain m his teeth and a slight swelling of the right side of 
his face Two upper back teeth were removed Following the extraction 
he could not open his jaw He remained in bed for two weeks Later, the 
jaw was curetted In spite of continued dental treatment, he gradually greu 
weaker The swelling of the face subsided somewhat, but he began to have 
pain in his lower teeth, this was relieved by an extraction During the next 
month, although able to work, he consulted several phjsicians because of the 
swelling and pain over the right side of the upper jaw One phjsician diag- 
nosed the condition as “gumma of the jaw” In Februar\, se^cn months after 
the beginning of his illness and two months before admission to the hospital, 
the patient was hit on the swollen part of the jau From this tune, the pain, 
edema and illness increased 

On April 20, he was admitted to the Newark Citv Hospital He was con- 
scious but “dopv,” complained of pain in the jaw and dizziness , and bad the 
low, irregular temperature of chronic sepsis 

Examination — ^The right side of the face and eic were swollen The swelling 
resembled that of an abscess under the temporal muscle, howe\cr, it had a sharp 
line of demarcation as if the pressure was under the parotid gland rather than 
under the temporal muscle It did not extend downward into the neck or 
involve the low^er jaw The edema of the lids of the right e^e was so great 
that the e>e could not be seen, but forcible retraction showed that there was no 
proptosis The mouth could not be opened 

The blood count showed red cells, 4,800,000, leukoc\tcs, 13,000, pohmorpho- 
nuclears, 75 per cent, bmphocitcs, 25 per cent Repeated blood cultures were 
negatn e 

Diagnotis — ^Thc condition was diagnosed as “ptcr\gomaxiIiar\ -fossa infec- 
tion subsequent to infiltration of the dental canal from the extraction of teeth, 
w'lth acute exacerbation dcicloping sc\en months later from trauma lollov ed 
bv an osteomjelitis and a protcctnc meningitis of the floor of the middle lossa 
from an ascending thrombophlebitis' (The diagnosis was based on (1) the 
historj, (2) the limitation of the swelling (3) the inabiliti to open the jaw 
(4) the presence of chronic sepsis and (51 the mental state of the patient ) 
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Operation was advised This was to consist of a “radical exploration of the 
pterygomaxillary fossa and base of skull, to be preceded by ligation of the 
carotid plexus and possibly associated with injury to the facial nerve, if 
the infective process in the bone could not otherwise be fully eliminated ” (This 
major procedure was suggested because I had seen a patient with a similar 
chronic pterygomaxillary-fossa infection which seventeen skin incisions for 
the evacuation of pus had failed to control ) 

Subsequent Histoiy — The temperature continued to be irregular and slightly 
elevated The patient complained of a constant pain m the face and the side 
of the head, but he became rational and alert The swelling of the side of 
the head and face having extended upward into the temporal region, on 
May 6, a skin incision was made which evacuated a quantity of pus from 
under the temporal muscle An incision below the angle of the jaw was per- 
formed on May 12, and another one was made on June 3, each time liberating 
a considerable amount of pus and followed by a marked subsidence of the 
swelling and relief from pain The chronic septic condition continued, how- 
ever, associated with a loss of flesh 

On June 10, he was unable to move his eye outward because of right external 
rectus paralysis (which may have been present for some time as previoush 
the swelling of the lids prevented an inspection of the ocular movements) 

The patient had complained of slight pain in the right ear, on June 11, 
there w»as profuse discharge with a perforated drum membrane 

On the morning of June 21, the patient was slightly dazed, but was able 
to answer all questions intelligently and promptly Suddenly he had repeated 
convulsions, characterized by “nystagmus to the left, a spasticity of the left 
arm and leg, with complete flaccidity of the right arm and leg” A lumbar 
puncture was made, the fluid %vas clear and under moderate pressure, the 
number of cells had not increased and no organisms were found in the smear 
or on the culture 

(Following the con\ ulsions he again became rational and alert ) 

On June 25, it was decided that if the patient could be put into condition 
for an operation, the pterygomaxillary fossa should be entered (going across 
the base of the skull) and an effort made to combat w^hat undoubtedly seemed 
to be a pterygomaxillary abscess, with secondarj^ thrombophlebitis of the veins 
passing either through the foramen lacerum or ovale The thrombophlebitis 
had occasioned an osteomyelitis of the base of the skull, with an extradural 
abscess, a localized meningitis or a brain abscess 

Death follow'ed a blood transfusion prior to the operation 
Autopsy (Dr Harrison S Martland) — Soft Parts The reflection of the 
scalp re\ealed extensive edema of the right temporal muscle with pus, which 
came from below, between the muscle and bone 

Nasopharynx The inflammatory infiltration extended across the base of 
the skull into the pterygomaviUary fossa, viternal to ivhich on the posterior 
pharyngeal 11011 of the right side (between it and the anterior body of the 
^ertebrae) there w'as a large amount of pus 

This condition existed, although the only difficulty in swallozuing that the 
patient had was attributable to the injury and external sw'elhng The only 
complaint of disphagia was recorded on June 6 in the nurses' record fluids 
taken fairly ilcU but difficulty in sieallozvmg" 

Bones of Base of Skull The base of the skull did not contain microscopic 
evidence of caries or necrosis There was a purulent extradural exudate on 
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the inner half of the floor of the right middle fossa, which contained con- 
siderable pus , the center of the purulent area was over the fossa ovalis 
Basal Sinuses The right and left cavernous sinuses contained free pus 
There was a thin, purulent exudate on the subdural surface of the left middle 
fossa in the region of the cavernous sinus There was purulent thrombo- 
phlebitis of the right jugular bulb, while the descending portion of the right 
sigmoid contained a clot (The infection apparently entered by the veins of 
the ovale, involved the right cavernous sinus, and descended, by way of the 
carotid plexus, to the jugular bulb, as the petrosal sinuses were not infected ) 
Meninges and Brain The removal of the brain revealed numerous adhe- 
sions of the tip of the right temporal sphenoidal lobe The pia-arachnoid of 
this area was slightly brownish The breaking of the adhesions revealed ar 
abscess in the brain substance, the adhesions to the floor of the right middle 
fossa forming its stalk and walling it off from the rest of the meninges The 
abscess cavity was from about ^4 to 1 mch (1 8 cm to 2 5 cm) in size and 
filled with greenish pus It had a capsule, made up of a granulating membrane 
from 2 to 3 mm thick and slightly red The cavity of the abscess was situated 
below the ventricle and the caudate nucleus, and extended to within a few 
millimeters of the descending horn of the right lateral ventricle The brain 
tissue surrounding the upper part of the abscess was slightly yellow and 
edematous , the edema encroached on the corpora striata The right lateral 
ventricle was somewhat compressed in the middle In the overlying ependyma 
there were small punctate hemorrhages 

Evidence of general meningitis was not found 

The right mastoid contained some pus (a recent process, as the cells were 
not broken down) 

The sphenoidal cells were free 

Comment — From the history of the patient and the postmortem 
observations, it is evident that (1) the infection followed a therapeutic 
infiltration of a dental canal Aftei a prolonged period of activity it 
became semiquiescent but (2) underwent an acute exacerbation as the 
result of the trauma from a blow From this time the patient suffered 
from (3) an abscess in the pterygomaxillary fossa associated wuth 
(4) thrombophlebitis 

The abscess (encased externally by the parotid gland and the fascia) 
dissected upward under the temporal muscle, dowmvard into the neck, 
and forward into the cheek and was evacuated in all these regions , w bile 
the deeper pterygomaxillarj collection (although causing trismus from 
infiltration of the pterygoid muscles) did not occasion difficult} in 
swallowing or interfere with respiration because of its high position 

The infective process Avas not controlled by the peripheral incisions 
because from the beginning it im olved the venous radicles of the pter}go- 
maxillaiy fossa, by them it entered the skull through the foramen o\ale 
and invaded the right cavernous sinus, from the right it extended to 
the opposite cavernous sinus The chief area of intravenous purulent 
accumulation w'as the lake at the anterior end of the right ca\ernous 
sinus , from it the thrombophlebitis traA ersed the carotid plexus to the 
jugular bulb, from wdiich it retrograded into the sigmoid sinus 
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A thrombophlebitis of one of the smaller radicles caused (1) the 
protective meningitis — as evinced by adhesions of the brain to the dura— 
and (2) the brain abscess with a capsule and stalk 

A few days before the death of the patient the phlebitic process mani- 
fested Itself by a suppurative otitis, probably from a thrombophlebitis 
of the veins entering from the jugular bulb or carotid plexus, as necrosis 
of the bone was not found at autopsy (This view is strengthened by 
the fact that a retropharyngeal abscess associated with mastoid involve- 
ment from direct extension through the base of the previous pyramid, 
although a not uncommon complication in infants by way of a dehi- 
scence, IS unknown in adults without microscopic evidence of necrosis 
or caries ) 

PRINCIPLES OF SURGICAL TREATMENT OF CAVERNOUS 
SINUS INFECTION 

(a) When there is a reasonable suspicion of cavernous sinus infec- 
tion, the inflamed sinus should be placed at rest by fractional " or 
complete ligation of the internal carotid 

(&) Following this, the large venous radicle into which the smaller 
vein empties, or through which the primary or secondary area of 
infection has been transmitted, must be surgically opened 

(c) Nature’s reparative processes must be aided — ^by repeated trans- 
fusions, preferably from an immunized donor 

Tieatment — Of chief importance is the early diagnosis that the 
infection has piohahly i cached the cavernous sinus, but whether it 
ascended (a) by way of the petrosal sinuses (coming from behind, with 
symptoms of pain from involvement of the fifth nerve with ocular par- 
alysis from the third and fourth nerve), or (&) by the carotid plexus 
(attacking the sinus from in front, thus causing transient exophthalmos) 
IS of secondary consideration 

(1) Aid to Spontaneous Recovery Although it is recognized that 
rest IS necessary in nonpurulent phlebitic processes, the application of 
the principle in the treatment of septic phlebitis has not been sufficiently 
emphasized 

My experience would suggest that if, during an early stage of 
cavernous sinus infection — ^liefore the clot has broken down the 
inflamed parts are placed at rest, and the primary focus radically 
removed, spontaneous recovery will result in a considerable proportion 
of cases Rest of an inflamed cavernous sinus can be obtained only 
by stopping the pulsations of the intracranial portion of the internal 
carotid, as it is contained within the cavernous sinus For I am convinced 
that am trauma of a -vein which is the seat of a septic process 

7 Kerr, H H Fractional Ligation of Common Carotid Arterj in^ Treat 
ment of Pulsating Exophthalmos, Surg Gjnec Obst 41 565 (Noi ) 1925 
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whether caused by injuiy during operation, forcible palpation during 
examination, movement from the contractions of adjacent muscles or 
the pulsations of an accompanying artery — not only tends to prevent 
Nature’s control of the infection by clot formation, obliteration and 
canalization, but in the vast majority of cases is the deciding factor m 
the propagation and extension of the septic process itself 

(2) Indications for Opening the Cavernous Sinus The foregoing 
cases and autopsies demonstrate that pus and broken-down clot usually 
are located only in the large venous sinuses, where the circulation is free 
but slow The smaller venous tracts, such as the petrosals, the veins 
of Vesahus, or the carotid plexus (while frequenting the route of a 
transmitting retrograde thrombophlebitis), are anatomicallj' adapted to 
a spontaneous cure by obliteration Consequently, when there is clinical 
evidence that the cavernous sinus is the seat of a purulent collection — 
such as a continuation of pyemic sepsis after the jugular bulb has been 
opened, or when the infection has resulted from a retrograde thrombo- 
phlebitis from the nasopharynx (case 2) — the large venous lake itself 
should be opened 

(3) Surgical Approach to Sinus The operative attack should 
follow the path of the infection as far as possible However, if there is 
extreme exophthalmos — and a blind eye — the sinus can be adequately 
drained from in front by Mosher’s ® operation, after the common carotid 
has been ligated The latter not only diminishes hemorrhage which is 
otherwise uncontrolled, but also puts the parts at rest 

If the infection has passed a petrosal sinus, the cavernous sinus maj 
be opened along the floor of the middle fossa All efforts to dram 
through the petrosals themselves (as advocated by Ballance®) ha\e 
been unsuccessful This is to be expected on anatomic and pathologic 
grounds, except possibly in the cases of a very large petrosal with free 
pus throughout its entire extent — a very rare condition 

If the infection has ascended by the carotid plexus, early carotid liga- 
tion with an exploration of the jugular bulb should be followed by an 
incision of the cavernous sinus through the middle fossa 

An associated leiiophaiynqeal abscess may be drained through the 
mouth, but a phmyngoina\iUai y abscess must be evacuated externalh 

8 Mosher, Hams Pejton The Orbital -approach to the Ca\ernous Sinus, 
Larjngoscope 24 709-717, 1914 

9 Ballance, C A, and Hobhouse, Neil \ Case of Septic Tlirombosis 
of the Left Sigmoid, Cavernous and Inferior Petrosal Sinuses a Suggestion for 
Treatment in Future Cases, Tr Ninth Intcrnat Otol Congress, Boston, 1912 
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Any one who is interested in the treatment of patients with acute 
ileus must have been encouraged by the enthusiastic recommendation 
that has been given to enterostomy as a life-saving procedure Within 
the past fifteen years, Elsberg,^ Woolsey,^ Bonney,® McGlannan,^ 
McKenna,® McKinnon,® Richardson,’’ Summers,® DeLore and Conrozier,® 
Wortman,’^® Vollhardt,^’- Walker,^- C H Mayo,^® Barber,^^ Boit,’® 
W J Mayo,’® Taylor and many others have recommended the use of 
enterostomy, particularly of a high jej unostomy Some of these 
observers have reported cases to support their recommendations, a few 
have reported senes of cases, while others have merely enthusiastically 
recommended jej unostomy Since some of these recommendations were 
authoritative, we were inclined to accept them, but certain facts have 
led us to question the procedure For example, we found that there was 
a high mortality rate m the enterostomy group of a series of cases of 

Read before the Section on Surgery at the Annual Meeting of thi Medical 
Society of the State of New York, May 13, 1925 

1 Elsberg, C A Ann Surg 47 737, 1908 

2 Woolsey, George Surg Gynec Obst 10 608, 1910 

3 Bonney, Victor Arch Middlesex Hosp, 21, 1910, Brit M J 1 583 1916 

4 McGlannan, A Intestinal Obstruction, J A M A 60 733 ) 1913 

5 McKenna, C H Surg Gynec Obst 17 674, 1913 

6 McKinnon, A I Medical Herald 36 268 (Dec) 1917, Jejunostomy, 
J A M A 77 273 (July 23) 1921 

7 Richardson, E P Boston M & S J 183 288 (Sept 2) 1920 

8 Summers, J E Ann Suig 72 201 (Aug) 1920, Surg Gynec Obst 
32 412 (May) 1921 

9 DeLore and Conrozier Rev de chir 2 60S, 1920 

10 Wortman, W Med Klin 17 932 (July 31) 1921 

11 Vollhardt, W Deutsche Ztchr f Chir 164 352 (July) 1921 

12 Walker, I J Boston M & S J 186 108 (Jan 26) 1922 

13 Mayo, C H Acute Intestinal Obstruction, J A M A 79 194 (July 15) 
1922 

14 Barber, W H Enteroparesis, J A M A 79 1824 (Nov 25) 1922 

15 Bolt, Hans Beitr klin Chir 125 476, 1922 

16 Ma^o, W J Surg Gjnec Obst 36 447 (April) 1923 

17 Tajlor, Sir W Surg Gynec Obst 38 270, 1924 
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acute ileus at the Piesbyterian Hospital, from 1914 to 1923, inclusne 
Moreovei, the mortality rate in a similar group at the Roose\elt Hospi- 
tal, from 1910 to 1919, inclusive, agreed closely with the results at the 
Presbyterian Hospital We examined the recent liteiature on acute ileus 
and compiled as many statistics of case series as we could find, up to 
1924 However, the actual statistics do not seem altogether to support 
the claims of those who have recommended enterostomy We have not 
been able to discover definite, incontrovertible proof that enterostomy 
has lowered the mortality rate in cases of acute ileus 

The evidence furnished by any small group of patients on whom 
enterostomy had been performed is not of any definite value unless it 
concerns all of the patients in that particular senes of cases of acute 


Table 1 — Groups of Enierostomy Cases'^ 


Hate Published or 

Name of Author or Hospital 

Number of Number of 

Mortahtv 

Vears Covered 

Reporting 

Cases 

Deaths 

Percentage 

Published 1913 

A McGIannan 

81 

10 

49 4 

(1893-1912, me ) 

Johns Hopkins Hospital 

St Agnes Hospital 




Published 1920 

E A Codman 

12 

7 

38 3 

Published 1920 

E P Richardson 

SC 

IS 

300 

(1910 1919, me ) 

Massacliusetts Gleneral Hospital 




Unpublished 

The Roosevelt Hospital, New York City 

47 

37 

78 7 

(1910-1919, me ) 
Published 1921 

J M T Finney 

4S 

29 

C04 

(1911 1920, me ) 

Johns Hopkins Hospital 

Union Memorial Hospital 




Published 1921 

W Wortman 

33 

12 

313 

Unpublished 

The Presbyterian Hospital, New York 

90 

C9 

70 C 

(1914 1923, me ) 

City 




Total 


319 

212 


Average mortality ol collected cases 



007 


* These groups are isolated irom the series collected m table 2 


ileus who received similar treatment Even then, the evidence is incon- 
clusive because of the great variations that occur in the mortality rate of 
small series At the Presbyterian Hospital we found one group of eleven 
consecutive patients on w'ho enterostom)'^ was performed in wdnch the 
mortality rate was only 10 pei cent, and another similar group with a 
moitahty rate of 90 per cent NeA^ertheless, w^e have included in our 
enterostomy table one small group because it appeared to be complete and 
w^as published as a part of a series by an observer of recogni7ed con- 
servatism A comparison of tables 1 and 2 show' that the average mor- 
tality rate for patients wtih acute ileus on wdiom enterostomi is 
performed is 19 per cent higher than that for tlie entire series in the 
present compilation Further comparison shows that in e\er} senes 
quoted, the mortality rate of the enterostomy group is higher than that 
of the series A comparison of the mortahtj rate of the entero'^toin} 
group wnth that of the nonenterostom\ group is eieii more striking and 
less favorable to enterostoim (table 3) 
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There must be some explanation for this disagreement between what 
appear to be the facts and what are believed to be the facts by a con- 
siderable number of competent observers The basis for the belief that 
enterostomy is effective in the treatment of acute ileus is subjective, and 
therefore to be mistrusted One fact is not compared with another fact, 
but rather a fact is compared with a supposition The patient who is 
expected to die recovers after an enterostomy has been performed, and 
the enterostomy is believed to have been responsible for the recovery 

Table 2 — Sotcs of Cases of Acute Ileus* 


t>ate Published or 

Name of Author or Hospital 

Number of Number of 

Mortality 

Tears Covered 

Reporting 

Cases 

Deaths 

Percentage 

Published 1913 

A McGlmnan 

181 

73 

40 3 

(18931912, me) 

Johns HopLins Hospital 

St Agnes Hospital 




Published 1920 

E A Codman 

41 

14 

311 

Published 1920 

E P Richardson 

118 

49 

415 

(190S-1917, me ) 

Massachusetts General Hospital 




Unpublished 

The Roosevelt Hospital, New Tork City 

166 

88 

47 3 

(1910-1919, me ) 
Published 1921 

J M T Emnev 

217 

76 

350 

(1911-1920, me ) 

Johns Hopkins Hospital 

Union Memonal Hospital 




Published 1921 

W Wortman 

172 

55 

319 

Unpublished 

The Presbyterian Hospital, New York 

174 

101 

580 

(1914-1923, me ) 

City 




Total 


1,0S9 

456 

418 

Average mortality of collected cases 




* The enterostomy groups collected in table 1 are included in these senes 

Table 3 — Compauson of MoUahty m Acute Ileus Senes Compiled m 1900 and 

m 1925> 


1,000 cases compiled by C D Gibson, published in 1900 
1,089 cases compiled by the present writers in 1925 


Oases Eeterred to 
1900 and 1925 
Collections 


Number of Cases Mortality Percentage 

A -- — ^ 

1900 Senes 1925 Senes 1900 Senes 1925 Senes 


Entire senes 
Nonenterostomy group 
Enterostomj group 


1,000 1,0S9 

810 740 

190 349 


43 2 

418 

38 2 

330 

642 

60 7 


* The reduction in mortality of nonenterostomy group is slightly greater than in the 
enterostomy group 


The fact is that the patient lived, and the supposition is that he would 
have died Perhaps we are prejudiced in favor of enterostomy, knowing 
that 111 controlled animal experiment, evacuation and irrigation of 
obstructed loops is of proved efficacy On the other hand, certain cases 
of acute ileus in which the patient was expected to die and m which 
recover} uas made without enterostomy, are likely to be forgotten In 
bedside experiments there is no control except the painstaking honest 
comparison of careful!} checked statistics We believe that a certain 
amount of the enthusiasm for enterostom} in the treatment of acute 
ileus IS a result of a natural optimism unchecked b} careful reasoning, 
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and of a failure to test theory against experience, but we cannot belie\ e 
that this IS the complete explanation 

If there is anything in our compilation of statistics to support the 
present enthusiasm for enterostomy, we have not discovered it We had 
hoped to be able to show that enterostomy is an effective treatment , v e 
are still inclined to believe that it is, but we find ourselves trying to 
explain why statistics do not show it 

At first one may be shocked to find the mortality rate of the enteros- 
tomy group of patients so much higher than that of the nonenterostomy 
group in the same series In the senes that Gibson collected, it was 
26 per cent higher and m this series almost 28 per cent higher (table 3) 
In considering these statistics, enterostomy appears to be a dangeious 


Table 4 — Rise tn Mortality Rate Due to Late Operation 

Taken from the Roosevelt Hospital Statistics, 1910-1919, inclusive 
Tune between onset and operation was lecorded in only 164 eases 


Hours Between Onset and Operation 

Mortality Percentage 12 21 IS 72 

90 

80 

70 

60 


40 

80 

25 

20 

10 

28 


'! 2 + 

'a 


Average mortality of all cases was 49 7 per cent Numbers represent the number of ca'es 
in which operation was performed in the 12 or 24 hour period 

procedure It must be kept in mind, however that eiiterostomv has not 
been performed as a routine procedure It was performed only in 19 per 
cent of Gibson’s compiled series and in 32 per cent of the present com- 
piled series This operation has been reserved generallv for those cases 
m which the patient is sickest or the disease is most adtanced, or both 
( table 5, star footnote) 

It IS fallacious to compare the mortalit} rate of the entire enterostomv 
group with that of the entire nonenterostomy group m ain series until it 
IS determined whethei each comprises the same percentage of late cases 
as does the other It is recognized generalh that the mortahu rate of 
patients with acute ileus depends primaril) on the time at w Inch oper uion 
IS performed rather than on the tvpe of operation (tables 4 and 9) 
The entire enterostonn group includes about the same percentage of late 
cases as the entire nonenterostonn group ot our senes at the Pre-h\- 
terian Hospital (table 5 dagger footnote) and thereiore (ii oti'er i.ic- 
tois -were equal), its mortallt^ rate should be about the «ame \\ e InM 
made a comparison of this enterostomv group with the nn.ieniero'-toan 
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group m table 6 , and find that the mortality rate of the entire enterostomy 
group IS considerably higher than that of the entire nonenterostoiu}^ 
group The same fact has been noted in table 3 in which we compared 
the mortality of enterostomy and nonenterostomy groups having an 
unknown percentage of late cases These observations tend to confirm 
each other In table 7 we have compared the mortality of the late 
(724- hour) groups of cases — enterostomy against nonesterostomy 

Table Z—Pei centage of Entei ostomy Cases m Each Time Gtoiip, From Piesby- 
tenan Hospital StahsHcs, 1916-1923, Inclusive 


Time Group, Hours 

Total Cases in 
Time Group 

Konenterostomiest 

Enterostomies 

Tercentage of 
Enterostomies 
in Each Group 

12 

2 

1 

1 

50 

12 to ?4 

16 

7 

9 

56 

24 to 48 

20 

14 

6 

30 

48 to 72 

23 

12 

11 

48 

724- 

79 

48 

31 

40 

Totals 

140 

82 

58* 



* Out ol fifty aght enterostomies only sixteen were performed within forty-eight hours 
Tfter onset and thirts one (more than half) were done on late eases 

t The nonenterostomy group has 73 per cent of cases after forty eight hours The enter 
ostomy group has 72 4 per cent of cases after forty-eight hours 


Table 6 — Comparison Between Moitahty of Entvc Entei ostomy Gioiip and 
Entile Nonentei ostomy Giotip, Taken from the Piesbytenan 
Hospital Statistics 


Of the series of one hundred and forty acute ileus cases (1916-1923, me ) fifty eight patients 
had enterostomies and eighty two did not 


Entire enterostomy group 
E'ntirc noiicnterostomy group 

Total Cases 

58 

82 

Bccov ered 

12 

44 

Died 

46 

38 

Mortality 

79 2% 

46 3% 

Table 7 — Covipai ative Moitahty of Entei ostomy Late Gioup and Nonenterostoiny 

Late Group, Taken fiovi the Pi cshyteiian Hospital Statistics 

The time group epented 

on more than forty-eight hours after onset comprised fifty three 

cases (in tlie jears 1929-IP-3, 

me) Of these, thirty 

patients had 

enterostomies nnd 

three did not 






Total Cases 

Bccovered 

Died 

Mortality 

rnterostomj group 

30 

12 

18 

60% 

Xonenterostomj group 

23 

12 

11 

47 8% 


Again, we find the former decidedly higher This tends to confirm the 
previous observations If entertostomy is as valuable as it is said to be, 
one would expect to find the mortality rate of the group so treated (other 
factors being equal) lower than that of the nonenterostomy group 
However the other factors have probably not been equal, and enteros- 
tomy has generally been performed with or in sequence to an exploratory 
or relief operation as well as on the sickest patients or on those with 
acute ileus in an advanced stage The poor choice of cases and the addi- 
tional shock of the added procedure ma\ account largely for the higher 
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mortality rate Certainly enterostomy has not infrequently been per- 
formed as a last resort on patients who were in a critical condition 
following a relief operation, and who would probably have died anyway 
The mortality rate could have been credited to the nonenterostom> group 
had not the enterostomy been performed in the unjustified hope of sav- 
ing the patient Enterostomy has been similarly performed on almost 
moribund patients who were thought not be able to tolerate furthei 
severe surgical procedures Since enterostomy has frequently been 
performed without proper appreciation of its limitations, an undeserved 
appearance of danger has been given to the procedure 

Enterostomy is not a “sure cure,’ nor is there any magic about it 
Like other surgical procedures, it must be performed in the right way 
and at the right time to he effective In cases in which the patient has 
acute ileus in an advanced stage, the condition is primarily chemical, and 
purely mechanical treatment cannot be effective The ileus poison has 
presumably been absorbed into the blood and tissues It would be as 
unreasonable to expect the condition of the patient to improve after 
enterostomy had been performed m these cases as to expect a person 
to recover who had already absorbed a lethal dose of any other poison 
It IS also unreasonable to add surgical shock to fatal chemical poisoning 
The primar}'' object of enterostomy m the treatment of acute ficus is to 
secure drainage Even if enterostomj is performed in time but a drain- 
age is not obtained, the procedure is without value If drainage is not 
secured at the end of twenty-four hours, the enterostomy should be 
carefully investigated and if necessary revised, however, this is rareh 
done, and in cases in which the condition is far advanced there is often 
little time for it We feel that the considerations cited tend to e.- plain 
why the statistical evidence we have collected does not serve to suppo*! 
the general enthusiasm for enterostomy It is interesting to find this 
discrepancy between the statistical evidence and the general belief m the 
efficacy of enterostomy, it is of some importance to record it, but of :?-r 
greater importance to call attention to the fact that statistics such 
those we have collected can never be used to demonstrate the efficac-' c : 
enterostomy (if it is actuall> efficacious) m lowering the morLaf r racr 
in acute ileus The reason for this is that the time factor, v n 
primary importance in the mortality rate of patient': with c-cu - 
has not been recorded, and cannot be taken into considerat on. 

GPOTJP COMP/PI'^OX 

Impro\ement can be ‘•hov/n only by fair comparison o. c 
group with another A fair compari'-on of the resul— 
influence of one procedure or another on them canro. sn _ 
taking the time factor into consideration, and the t 
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taken into consideration unless the statistics are so analyzed as to make 
this possible For example, in comparing two series, the following points 
should be noted (a) the number of cases in the enterostomy group and 
in the nonenterostomy group of each series, that is, each senes should be 
divided into an enterostomy and a nonenterostomy group, (b) the per- 
centage of early cases (operated on within forty-eight hours after onset) 
in each entire senes , (c) the percentage of early cases in each enteros- 
tomy group, (d) the percentage of early cases in each nonenterostomy 
group, (e) the mortality percentage of each entire series, (/) the mor- 
tality percentojg of each enterostomy group, (g) the mortality per- 
centage of nonenterostomy group These determinations are 

required to check the time factor (early operation) and the technic factor 
(enterostomy or nonentei ostomy) as they affect the results of the opera- 
tion expressed m terms of the mortality rate Only after having secured 
them is one m a position to make a fair comparison of the technical 
results or to estimate whether any degree of improvement may be due 
to enterostomy A lower mortality rate in one series cannot be said to 
indicate better technical results unless it is shown that this series has the 
same percentage (approximately) of late cases as that with which if is 
compared Neither can it be said that lower mortality rate in one senes 
is due to the effects of enterostomy unless it is shown that the improve- 
ment was not due to the time factor nor to better technic in the nonen- 
terostomy group It cannot be asserted that lower mortality rates m one 
enterostomy group is due to better technic until the time factor has been 
discounted by a percentage comparison of the early cases in the two 
groups being compared 

On the other hand, if one can show that two series each comprised 
the same percentage of late cases, it is fair to say that the lower mortality 
rate of one is probably due to better technic Again, if one can show 
that the time factor was the same in two series, as well as in their respec- 
tive enterostomy and nonenterostomy groups, and if one can show also 
that there was no material improvement in the nonenterostomy group 
the lower mortality of one series can properly be attributed to the bene- 
ficial effect of enterostomy 

To summarize Each series of cases of acute ileus is divided into two 
groups — an enterostomy and a nonenterostomy group If the mortaht} 
rate of the entire series is lowered (and that of the enterostomy group 
as well) the mortality rate of the nonenterostomy group must remain 
relativel) unchanged (or be higher than before), else the improvement m 
the rate cannot be ascribed definitely to the enterostomy group The 
two enterostomy groups should be analyzed (being compared) as to 
whether the patient has ileus in an earlv or advanced stage If the group 
with the lower mortality rate contains a larger proportion of earh cases 
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than does the othei, the impiovement must be ascnbed lathei to earhei 
treatment than to improved technic Gi anted that earl) tieatment bung- 
better results, m compaiing the geneial mortality of aii) two entire senes 
they must be analyzed for early and late cases If the one vith lowei 
mortality rate comprises a greafei piopoition ot eail} cases than t!ie 
other, the improvement is ascnbed again to eaih diagnosis lathei than to 
any special procedure such as enterostoni} Theiefoie, in oidei to pio\e 
the efficacy of enterostomy m lowei mg the moitaht\ late m cases ot 
acute ileus, the mortality rate of the senes toi all cases must be loweied 
111 addition to the lowei mg of the mortality of the enteuostomi gioiip m 
that same senes, while the mortality ot the nonenteixiStom} gioiip 
lemains relatively unchanged, and the entire senes as veil as its enteio''- 
tomy group shows approximately the same percentage of eail) and late 
cases as those with which they aie compared When the statistics toi 
acute ileus compiled by Gibson m 1900 aie compaied with those compiled 

Table 8 — Compat ison of Mottahiy by Foui-'i cai Poiods tn the Same Hospital 


TaLen from Uie Presbyterian Hospital statistics l^ote tint the largest percent igt of 
improvement 's found in the nonenterostomy group 



Number of Cases 

Mortnlitj Percentage 

Cases Hefcrred to 

1916-1919 

19201923 

1916-1019 

1020 1021 

Entire series 

00 

SO 

CCO 

*3 7 

Nonenterostomy group 

5S 

ii 

52 C 

31 0 

Enterostomy group 

22 

CG 

909 

7T7 


b)^ US 111 1925 (table 3), the mortalit) late ot the leccnt entcio-toin\ 
gioup IS found to be 3 5 pei cent lowei than that ot twenu-seten }e.us 
ago, and themoitaht} late of the entire recent senes is 1 4 pei cent lowei 
than that of tw^enty-seven yeais ago, iiut the inortaht} late ol the non- 
enterostomy group IS 5 2 pel cent bettei than in the old series Hete 
then the mortaht) late of the entiie senes has appaienth been iowcicd 
chiefly by lowenng that m the nonenterostonn gioup .\n\ reduction 
111 11101 tality ascribable to enteiostonii lias probabh been a])paicni i ithei 
than real, and is probably due to the selection ot eaiher ca'^cs 1 hi- i- i 
deduction, not a denionstiation because we lack eeidcnce i- to liie time 
factor Oiii own senes at the Pieslntenan Hospital -how- siniil ii indi- 
cations (table 8) In the entiie foiii eeai -ene- the niort.diti i ite In- 
been low'eied 12 9 pei cent while the mortahu laie oi the ciiteio-ionu 
gioup has been loweied 13 2 pei cent \t the -aine tune liowsier tia 
mortality rate ot nonenterostonn ca-es has been loweied 18 6 per een 
It IS evident that the improeed mortalite rate of the nonemcro-ton,e 
gioup IS chiefli responsible foi the improved morialitv rate of die emr' 
four vear senes which thercfoie cm be dtic onK m -m dl ti'.t <i ,, 
loweied moitalitv late ol the uitcro-toim gionii 
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In analyzing the two foui yeai senes lepoited fiom the Piesbytenan 
Hospital foi early and late cases (table 9, daggei footnote), we find that 
the first series included 15 pei cent more late cases than the second senes 
We ascribe the improvement m the mortality rate of the second series 
to eaily tieatment rather than to impioved opeiative technic or to any 
special piocediire such as enteiostom}^ Moreovei, the improvement in 
the moitality late of the enterostom}^ group cannot be justifiably ascribed 

T-^ble 9 — Rise in' Moitality Due to Late Opeiatwn Gtoiip Moitality in Houn 
Aftci Onset, Coinpai ison by Foui-Yeai Pciiods 

TaXen fiom the Presbjternn Hospital statistics Time amhsis of the two fourjear 
senes shown in table 8 


r 

Percentage Mortahtj 12 


00 

80 

70 

60 

50 

40 

30 

20 

10 


Hours Between Onset and Operation 

24 4S 73 72+ 


SS 


11 

5 


15 


12 

11 41 


Light faced figures represent senes of 1016-1910, inclusive, mortahtj , 60 6 iier cent (1M6-1OT9 
series includes about 15 per cent more late cases [after forty eight hours] than does 1920-19^ 
series) Bold faced figures represent series of 1920-192?, inclusive, mortality, 6S7 per cent 
The numbers show the number of cases m which operation was performed m the tweue or 
twentj-four hour period 

* Compare these curves with that in table 4 


Table 10 — Analysis of Entci ostomy Gioups by Homs Aftei Onset 


TaLen from the Presbyterian Hospital four year senes shown in tables 6 and 7 


Tears 1916 1919 Inclusive 

Tears 1920-1923 Inclusit e 

1 12 hour case 

0 12 hours cases 

4 12 to 21 hour cases 

5 12 to 24 hour cases 

3 24 to 4S hour cases 

3 24 to 48 hour cases 

2 48 to 72 hour cases 

9 4S to 72 hour cases 

12 72+ cases 

21 72+ cases 

22 cases mortality 90 9% 

38 cases, mortality 77 7% 

63 37o of cases were over 48 hours 

78 9% of cases n ere over 48 hours 


to the enterostoni)'- procedure until ive have decided whether the lower 
moitalit}" IS due to better technic or to earlier operation In analyzing 
the two enterostomv groups for early and late cases (table 10), we find 
that the second group has a larger percentage of late cases than the first 
group It should therefore (other things being equal) have a higher 
mortalit\ late, we find that it has a lower mortality than the first group 
We maj' then, justly ascribe the improvement to better technic rather 
than to earlier operation Here is statistical evidence indicating that 
enterostoni} has saved some patients with acute ileus who might ha\e 
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died It IS good evidence, because it was obtained aftei satisfying the 
criteria on which a just comparison depends 

SUMMARY 

Entei ostomy as a treatment foi acute ileus has been used m onh a 
small peicentage of the total number of cases It has apparently been 
reserved as a last lesoit m the cases in which the patient is the sickest 
and the condition is most advanced Theie is evidence suggesting that 
this procedure has been effective m lowering the mortality rate, but it 
has apparently had little influence on the geneial mortality rate of all 
cases m a senes If it is to affect this late (supposing it to be capable 
of so doing) it must be used in a larger percentage of the total numbei 
of cases in a series — m the early as well as in the late gioups and more 
often as a preliminary step to furthei treatment 

The actual value of enterostomy as a treatment foi acute ileus mint 
be determined ultimately by statistical proof Statistics published up to 
this time do not afford a satisfactoiy basis foi compaiison except in a 
few instances, those aie too few foi definite conclusions 

Because of the recognized effect that early opposition has on the 
mortality of the condition, any senes of cases of acute ileus (in ordei 
faiily to compaie its results with those of another senes) must be 
analyzed into its component gioups of early and late cases This is true 
also of the enterostomy and nonentei ostomy groups in the senes of 
cases of acute ileus It is hoped that those who are inteiested m acute 
ileus will record and publish their series of cases in such a manner that 
compaiisons can satisfactorily be made with a view to establishing defi- 
nitely the value of enterostomy in the tieatment of this condition The 
desii ability of doing this has been indicated m a recent publication on 
experimental work by Haden and Orr 

IS Haden and Orr High JejunostomA in Intestinal Obstruction, J \ M A 
87 632 (Aug 28) 1926 
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I (Concluded fiow page 154) 

PROSIATE 

P) ostatectoiny — Teiigwall ■*- perfoims pi ostatectomy according to 
Freyers technic The letention catheter is used for bladdei diainage 
In his first 150 cases no packs were used One i^atient died fiom 
hemorrhage, and seven had seveie postopeiatne hemoiihage which 
necessitated leopening the bladder In the last 100 cases, packs weie 
placed in the piostatic bed, and there was no hemoirhage The packs 
were removed m forty-eight hours, and the bladder drained m thiee oi 
four da}s A uiethral letention catheter was left in place until the 
operative wound healed, so that there would be no stiain on the wound 
In the first fifty cases Tengwall used spinal anesthesia with 3 pel cent 
tiopacocain One patient died from shock In 140 cases local anesthesia 
was used to open the bladdei, aftei which the piostatic bed ot 
the bladder was infiltiated Avith procaine hydrochloride, accord- 
ing to Legueu In 140 cases in which operation w'as pei formed pnoi 
to 1918, tests of renal function were not perfoimed , five deaths occuired 
fiom uremia In the last 110 cases m Avhich A'-aiious tests of lenal 
function w^ere made, there were but two deaths from uremia Pre- 
operative preparation and forced fluids w’^eie emphasized In all cases 
examination was made Avith the stone piobe and if Aesical neoplasm wa=: 
considered, c}toscopA was carried out If the results of tests by water 
dilution A\ere good there being no further contraindication, the patient 

42 Tengwall Ernest Two Hundred Fifty Suprapubic Prostatectomies for 
H^pertropll^ of the Prostate Acta chir Scandinas 59 455, 1926, H^gIC'^ 87 79a 
1925 , abstr Zt«chr t urol Chir 20 173, 1926 
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was opeiated on at once If lesults of the water test were pool, drainage 
was instituted until the lenal function unpioved If there ^\as no 
iinpiovement in from toui to six weeks, a suprapubic drainage was 
made, and pi ostatectomy peifoimed latei (in twenty-thiee cases tlierc 
was one death) Old age was not a contraindication to operation 
Twenty -five patients weie moie than 80 years old 

In 145 cases only one case of cancel was revealed on histologic 
examination In moie than half the cases, the mine was badly intected 
As the best combatant to this infection Tengwall advised bladder la\age 
with from 0 5 to 2 pei cent silvei nitiate solution In fifty-one ot 
seventy-nine cases the mine piior to operation was infected Post- 
operatively, the mine was infected in twenty-seven and normal in fifti- 
two Twent 3 ^-seven (10 8 pei cent) of the patients died One hundred 
eighty-eight patients were tiaced, of whom 180 had improved, tivo were 
slightly bettei , and six wei e woi se 

In seven cases death was due to uiemia, in two to hemoiihage in 
one to shock following spinal anesthesia, in five to sepsis m three to 
p) elonephntis, m tom to bionchopneumonia, in thiee to pulmonan 
embolism, in one to ceiebial embolus and in one to heait failure I he 
lesidual mine was tested m 112 cases in seventy cases theie was none 
m thiity-six theie w'as fiom 5 to 50 cc , in thiee, 75 cc , in two 
100 cc , and in one 150 cc Postoperative strictme de\ eloped in se\en 
eases In fifT-fom (23 pei cent) epidid)'m]t]s developed, in nine of 
which suppmation ocemied, in fom cases hennas jle\ eloped in the 
wound Sexual function w'as noted in sevenU-four ca'^cs rinrlx 
patients w^eie impotent befoie operation tw’ente -eight weie norm i! 
aftei opeiation tw'o lost function aftei operation tom p<itient'=: h.ul 
normal function, but no ejaculation One 65 yeai old man impieguated 
his wife aftei opeiation 

Cohen Dodds and Webb ‘ asseit that the nonpiotcm nitrogen md 
mic acid content of the blood aie the most accurite guide'- to jirog- 
nosis The uppei limit of safeU lor complete operation oi jirost itee- 
toiu)'' W'as found to be 50 mg foi each bundled cubic centimeter^ ot 
nonpiotem nitiogen, and 3 5 mg tor cich hundred cubic ccmimctcr- lor 
uiic acid Expel lence has shown that if figures abn\c the^c are enemiii- 
teied It IS adeisable to pcrloim jiielimmare supi ipiibic tevtotoiin 
Enucleation can then be earned out when the ligiirt'- mil within ila 
limits ot satet\ The urea content in ihe blood i^ miuh more iinrcli ibV' 
than the nonprotein nitiogcn and uric icid content'- \ high ure > eon 
tent in the blood must alwnes be lega’-ded as .n stnous si<;n but rtu'-- 
ence to the tables will «how that a low urea content c 'niHit Iw i\- i 

4’ Colicn I Dodd- T C and \\tW) CDS Ol ii!< > - < ' ^ i 

tlic Operation oi Pro-tatccti'ine Ttri’ T ''nrc 13 t*- > c’j/, 
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regarded as an indication of normal renal function Laboratorj data 
alone should never be relied on, but should always be considered in 
combination with the clinical state of the patient 

Punch Opel at ion — Van Houtum'*'* summaiized the tieatment of 
median bar and vesical neck contracture, mentioning especially Caulk’s 
cautery punch He treated thirteen patients with Caulk’s punch , eleven 
obtained good results, one remained unchanged, and one died, sup- 
posedly from ether anesthesia Parasacral anesthesia w'as used in the 
other cases 

Van Houtum believes that from one fourth to one thud of all cases 
of prostatitis are suited to the punch operation Theie are of course 
many borderline cases in which there is a question of using a punch or 
performing a prostatectomy The type of procedure is influenced by 
the social status of the patient, the experience of the surgeon and the 
general symptoms It should be remembered that a prostate may often 
recede after the urinary stream has been reestablished, and if the 
punch IS not successful prostatectomy can always be performed 

Complications — Randall points out the failure to realize the 
extreme importance of some of the so-called lesser postoperative compli- 
cations He bases his conclusions on the investigation of a senes of 
100 cases of prostatectomy in relation to the occurience of epididymitis 
White is quoted as reporting the occurrence of this complication in 
82 per cent of fifty cases which he investigated Eisendrath found the 
complication in one-fifth of his cases In Randall’s experience it 
occurred in twenty-three cases in the 500 In four cases it w^as associ- 
ated with perineal prostatectomy, and in nineteen the suprapubic opeia- 
tion had been pei formed The time of occurrence of the epididymitis 
A^aried from five cases preoperatively to six cases after the patient had 
leturned home As a lule, it occuried just as uiethral voiding w^as 
leestabhshed 

Epididymitis was about as common in piivate patients as in ward 
patients There w'^eie three deaths in the senes, in each case, howe\er, 
there w^as some other complication Healing w'as geneially delayed m 
cases in which epidid} mitis developed 

Randall advises support and hot magnesium sulphate compresses, 
follow^ed later bj’- the application of 5 per cent guaiacol ointment He 
believes that careful dailj irrigations w'ould do a good deal toward pre- 
■\ enting the occurrence of this complication and he also advises further 
stud) of the effects of hgating the vas 

44 Van Houtum G Erfahrungen mit der Caulkschen Puncli-Operation hei 
kleincn Prostaten, Ztschr f urol Chir 19 253, 1926 

45 Randall Alexander The Role of EpIdId^mltlS as a Complication of 
Prostatectom\ , T Urol 16 141, 1926 
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Piostatic Sen coma — Smith and Torgerson re\ie\\ed the hteiatuie 
on sarcoma of the pi estate and reported eight} -four cases, including 
one case of their own Sarcoma of the prostate occurs m adult life 
m about 65 per cent of cases, in 30 per cent the disease occurs m the 
fiist ten years of life The first symptoms are usuall} related eithei lo 
the rectum or the bladder, and are m the form of partial obstruction 
of the bowel, difficulty in urination or complete retention Pain, nhich 
sooner or latei almost ah\a}S appeals, is of two t}pes, that produced 
by obstruction of the rectum oi bladder, and essential pain, se\erc 
lancinating and interfering with rest and sleep, deep m the pehis and 
not dependent on urination or defecation The pain ma\ radiate in 
almost any direction, but its common course is through the saciuin oi 
down the limbs to the knees Hematuria is sometimes piesent and is due 
either to ulceiation of the bladder or diffusion ot the growth through- 
out the wall The tumoi taries markedly m size As a iiile on rectal 
examination, the prostate is found greatly enlarged, paiticularh in the 
child It IS usually smooth and fiim, although it is sometimes c\^tic 
oi soft 

The lound cell type is the most common, the spindle ttpe is next 
Metastasis was noted in about 40 per cent of cases Distant mclistasis 
is quite rare in eail} life Local extension occuired m fittt-nme case'' 
(72 pet cent) The bladder w'as most often imohed exten'^ion to thi^ 
stiuctuie occuning in foity-one (70 pei cent) ot the cases In tucnt\- 
thiee cases (40 per cent) the urethia w'as nnohed, and m e]e^en ca'-c- 
the rectum Treatment is not satisfactor\ and the outlook is jiooi 
All the patients m this senes died from the disease 

BL-VDDER 

Tnmois — Simon ■*' lepoits se\ent}-thiee operations loi carcmoni i 
of the bladdei peifoimed on fift\ patients Twent}-loui ot the puicnts 
(48 per cent) are alnc and twenU-six (52 pci cent) arc deal In 
twehe of the lattei a ladical opciation could not be pcrioimcd 1 wenn - 
two of the tw'ent} -loin In mg patients Ind pnjnllonntous tumoi s null 
two tumors weie of the infiltrating t\pe Eight oi the twcn'\-'-i\ 
patients w ho died had infiltrating tumoi s 

According to Judd the results of radical ojiciation lor c u(-monr' <>. 
the bladder ha\e not come up to expectations , the\ are tbout tlu <^an,c - 
those obtained m radical operations tor carcinoma oi the b’-c '-too icp 

46 Smith, R R and Torccr«on W R Sarco na oi t’ i. P’-n • R , ' 

a Ca«e witli a Digt.';! of tlic Literature Sure Gnicc and 0'> ' -13 '3- >'<2 

47 Simon L Die Bi-handUmer ui.d Pri. ^love acr im’ . t. i L' - ’ - 

Butr ’ kill! Chir 13G 5fo ]026 

4S Tudd n S The Trial rm m Carti’’>>n a r i » I * ii t'- r * P -i - ' 
ijical ^tcdiod-- T \ M \ S7 ](i20 fXi'i !'> 1^2'' 
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colon and othei oigans Seven Iiundied and eight cases of caicinoma 
of the bladdei from the J\Iayo Clinic are reviewed Two hundred and 
thiity-eight of the patients are known to be living Ninety-four have 
lived thiee years or more, sixty-two, five years or more, and five, ten 
years Fifty of 298 patients who had surgical treatment alone or sur- 
gical treatment with radium lived more than five years, and twenty- 
eight of 308 patients who had other forms of treatment lived more than 
five yeai s 

In 261 of the 272 patients tiaced, the tumors were giaded according 
to the degiee of malignancy Of twenty-one patients with tumors 
giaded 1, sixteen aie living, three have died since leaving the hospital, 
of eighty-one with tumors graded 2, thirty-eight are living, thirty have 
died since leaving the hospital, of 103 with tumors graded 3, twenty- 
seven aie living, sixty-two have died since leaving the hospital, of 
fiffy-six with tumors graded 4, sixteen are living , thirty-two are known 
to have died after they leached home Five patients lived ten years, 
in one malignancy was giaded 3 , in two it was graded 4, and in two, 1 

Of the 708 cases, 102 weie too fai advanced, or the patient was in 
too poor general condition to wan ant any kind of treatment The 
aveiage duration of the disease in the 102 cases was thirty-two months 
and the average length of life after the examination was eight and 
nine-tenths months at the time of publication of the report Forty-three 
ot the 708 patients were treated by ladium and fulguration, and this 
group showed the highest average length of life after treatment, which 
was thiity-six and seven-tenths months Fourteen were treated with 
radium and cauteiy, and the average duiation of life afterward was 
ten and seven-tenths months, which was but little longer than in those 
who were not tieated But this figure is deceiving, for some of the 
best results have been obtained by the use of the cautery in cases in which 
the disease seemed well advanced Seventy-nine patients were treated 
with ladium combined with excision or resection, and they lived, on an 
average, twenty-one and fifty-six hundredths months afterward Of 
the 70S patients, 219 received surgical treatment alone, and the average 
postopei ative length of life was eighteen and fifty-seven hundredths 
months , nineteen of the 708 were treated by surgical diathermy The 
time since tieatment is too short to determine what the ultimate results 
will be Hou evei , the immediate results in some of the cases m which 
the disease Avas extensive haA’^e been extremely gratifying 

From the standpoint of treatment, Judd divides tumors of the bladder 
into three groups The first group should include cases of benign 
tumor Most of such tumors are papillomas and should be treated 
bA endoscopic methods The second group should include all malignant 
cases m which the process is still confined to the bladder and all cases 
m A\hich the diagnosis is questionable The treatment indicated is 
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radical lemoval of the growth and leconstruction of the bladder it that 
IS possible In the third group should be placed cases in which the 
malignant growth is too extensive foi removal It the lesion is con- 
fined to the bladdei it can be lemoved b}'^ ladical opeiation. but it it 
has extended to the perivesical tissues, fixing the bladder finnh to the 
prostate and seminal vesicles oi to the other organs in the jiehis it is 
not advisable to attempt to remove it Foi growths loo exicnsne lui 
ladicai removal, surgical diathermy is the best procedure buch tic.it- 
ment should be earned out in cases m wdiich tbe carcinoma ot the 
bladdei is less extensive, if there is some contraindication to the lada.il 
opeiation, such as caidiac or lenal disease 

Uieteial Tiansplantation — Chute belieies that moie radical niea- 
suies must be adopted, such as transplantation of the meters it better 
lesults aie to be seemed in cases of carcinoma of the bladdei In 
eight3'-six of 170 of Chute's operative cases the patients are known to 
have died as a lesult of operation oi disease eighteen otlieis had 
lecuiiences Another fact is taken into account m consideiing the 
lesults in Chute’s cases, that a laige percentage of the jiatients, nearh 
one-third, on whom an open opeiation was perfoimed and who .11 1 
not known to have died, had been treated foi so-called simple jiapilloinas 
often quite small, a number of ceais previousl} biicli cases arc at 
piesent not subjected to open opeiation, but are more satistnctorih 
tieated b) fulgmation 

Chute lepoits five cases of cystectomy toi caicmoma, all the patients 
died In one case a laige pocket of pus w'as toimd deep m the pclM^ 
neai the light metei In the second case de.ith was clue to piclo- 
nephiitis and sepsis fiom a sloughing pehic ca\it\ 1 hcie was ntao-is 
of the sigmoid at the site of meteial transplant m the third case Death 
lesiilted fioiii embolic pneumonia in the lomth case >.ecro])s\ w is nut 
obtained m the last case 

In spite ot the pool lesults obtained m bis ca^cs Cliiite iirmK 
believes that total ccsteclomi, either proceded or lollowed in li m^- 
plantation of the ureteis, is the best wae of de ding with cMen-nt 
infiltrating tumois of the bladder stubborn reeniimg growths in t!i' 
papillomatous t\pe and growths which meohe the outlei ot the hi aide’' 
He sacs that piostatoce steetome i^ jirobibli the ojaration of duett 10 
men He discusses the Coffee technic of implantation (O. the iiictc'' iPii> 
the rectum 

Hmman ” belieees m iranqilantmg the ureter^ into tin h ' 
small gionp ot ca-es \Uhough the method i- no; dl’ t ' o< 

■to ChvUt A L I rtUral TraiopI I mtu' ’ 1 1 1 I-d' t r t ^ ^ ' ' ' 

87 1613 (\o\ 13) l02o 

50 Hinnnn Frank lit Ii thcai i ’ (O* Nti’iri i t 1 -i ' ’■ ' ? - 

rcctonto'lomt T A M \ SC ‘^21 (M"‘vl 2 / 1 F-o 
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only as a last lesort, if freed from some of its immediate and i emote 
dangeis it could be applied to a larger number of cases The procedure 
IS most common in cases of exstrophy of the bladdei, but even in this 
type of case it is not entirely satisfactory, as after the tiansplantation 
further urologic study of the part is not possible, in one case attei 
transplantation a stone blocked the ureter and could not be reached 
through the rectum Hinman believes that a surgical victory mer this 
defect must include a restoration of natuial relationships, that is, lepair- 
ing the cleft S3nTiph}sis as one would lepaii a cleft palate 

Ureteral transplantation is indicated m ceitain acquiied conditions, 
such as extensive vesical carcinoma, necessitating total cystectoni} 
Transplantation should also be performed in cases of extensive tuber- 
culosis of the bladder, if an infected kidney has been lemoAed and the 
patient is suffering from frequency and pain Unless this is done the 
bladder contracts the ureteral orifice, causing dilatation of the lemain- 
ing kidne}' In several cases, hydronephrosis vas found m the lemaimng 
kidney without any sign of tuberculosis 

Caicinonia of the uterus may necessitate radical lesectioii, and 
sometimes the uieteis are involved Usually the suigeon ties the 
meter and then removes the kidiiej If ui etero-intestmal anastomosis 
\\ere a safe procedure more radical measuies might be undertaken The 
lectum IS a better site for the transplant than the skin, since it gnes 
continence The difficulties of a successful transplant of the meter aie 
inherent and technical, and immediate and remote The inheient objec- 
tions are putting the ureters in an infected field in which uiologic 
studies cannot be cairied out The technical ones, such as the spread of 
infection, peritonitis and fecal fistula, may be oAeicome The immediate 
dangers result from the edema at the site of the transplant u Inch causes 
uieteral obstruction and ascending pjelonephiitis oi anuria 

To insure satisfactory renal function Hinman adiocates a first-stage, 
pieparator} nephi ostomy, followed subsequently b} uieteial trans- 
plantation Lumbal drainage permits direct treatment and free drainage 
of the kidne} At the same time the meter could be tieated after the 
transplantation by iriigation and dilatation Hinman has used this pro- 
cedure with success in tivo cases 

InjiDics to the Bladde) — Peacock and Ham discuss the problems 
associated with injuries of the methia and bladdei Sti addle falls 
although a common cause of such injuries, are not so common as in 
the past The adrent of certain industrial hazards and the automobile 
haie given crushing injuries a larger place in the etiology of these condi- 
tions Industrial accidents account for 55 per cent of the cases repoited 

51 Peacock A H and Ham R F Injuries of the Urethra and Bladder 
A StiuU of Thirteen Cases J Urol 15 563 1926 
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by these authois Automobile accidents were etiologic factors m 
18 7 per cent of the industrial and 50 per cent of the nomndustnal acci- 
dents Crushing injuries accounted for 46 4 per cent of the cases and 
straddle injuries onl} 17 4 per cent Fracture of the peh is was common 
associated with injury of the uiethra, although the uiethra was 
uninjured in amajont) of fractures of the peh is Gunshot wounds are 
rare in civil life Automutilation is seldom seen except among insane 
patients 

It IS not surpiismg that 89 pei cent of the injuries ot the bladdci 
and urethra occurred in men, possibl) because of their gieatei actniti 
their occupational hazards and the close anatomic i elation ot the 
urethra to the pubic arch The uiethia is firmh fixed to this bridge ot 
bone, and any fracture or displacement of the lattei is likeh to tcai 
across the urethia In women the urethia is shortei less iirmh attached 
and moves with the anteiior vaginal w^all 

Latent symptoms in ordei of occuiience aie dismia irequcuLi ot 
utination, loss in stiength, unnarj infection, impairment of sexual 
power, hematuria, petiodical retention and baclvache 

Immediate opeiation, such as supiapubic cestotonn, letention 
catheter, suprapubic cystotomy and laparotom}, and supiapubic punc- 
ture, may be lequired, wdiile late opeiations aie dilatation with sound- 
or bougies, combined suprapubic cistotoim and external urethrotonn 

The average time in the hospital is sixteen w ceks 1 he a\ ei atre 
peiiod of disability is twenti-thiee months 

The automobile is diiecth responsible foi onc-third ol these injuiiL" 
The industiial disabihti phase is important as it iinohes exien'-UL 
hospitalization, loss of time, and onh 33 pei cent ot tlie juticin-- tan 
be called cuied Fifti-hae jiei cent of the jiaticni^; wtie tniillcfi i" 
industrial compensation 

Exstiophy — IMaao and Ilendiitks - rcpoit si\t\-si\ ci^-ts t>. 
exstroph} of the bladder in which opeiation was periormtd at tlic Main 
Clinic betw'een 1901 and 1926 Foili-cieht of tiie jiiucnt^ in h\nv' 
and eighteen aie dead Plastic operation alone foi closun. ni tla !>' xiiU 
was performed in eight cases tianspkmtation oi iiniii uietcr^ i i n-i t- 
six cases ti ansjilantation ol one ureter in nine ca^t- explnt uin'i \ i' ' 
closuie because of hacho-ureter or hadroncphro-i-, m two c -t- i n,-- 
plantation of one meter to the hepatic ilexun. in oiit t i-i -i 5). m ! 
castostomv foi excision of carcinoma of the hladdf in nut t f > 
IMoMiihan operation m two cases and the itcent CoiTt. t' < 
tlnee cases In two of these both nreteis wtrt tr‘n-i:.> .n 
taneoush and in the other one meter w n t'^n.^,)] '’X ’ ^ 

patients 166 per cent died in the tiuspud tl c\ at” ^ > 


-2 Maao C H amt ikrdr d - W \ 
Ganec Olm 43 120 T’o 
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nineteen da}S aftei operation Five patients died fiom peritonitis, 
and SIX died from urinary infection, hydro-uretero-nephrosis and 
uremia Complete statistics were obtained concerning twenty-nine 
patients Twenty-nine were satisfied with the lesults Two had poor 
control of urine by rectum The period between emptying the rectum 
varied from two to five houis by day and from three to eight by night 
One patient was incontinent Bowel movements varied from five to 
SIX times a day to once or twice The general health of the patients was 
invariably good , most of them had gamed in weight, had good appetites 
and slept well Six of the twenty-nine patients are living from one to 
three years aftei operation, ten are living from three to six years, 
ten are living from six to twelve years, and three are living from 
twelve to fifteen years 

Vesico-ovai lan Fistula — Fronstein and Sserdjukolf desciibe a 
case of vesico-ovanan fistula m a woman, aged 38 The rupture ot 
purulent abscesses in the parametrium, of suppurating dermoid cysts, 
of ectopic pregnancy and of suppurating tubal abscesses, into the bladder 
IS not infrequently described, but according to these authors there is no 
literature on vesico-ovanan fistula, and m this respect their case is unique 

The clinical picture of the rupture of any pelvic abscess into the 
bladdei begins with fiequency and dystiria, due to inflammatory infiltra- 
tion of the wall of the bladder At this stage cystoscopy reveals bullous 
edema of the wall at the affected site With the concurrence of lupture, 
the 111 me becomes loaded with pus There is improvement in the sub- 
jective symptoms, the temperature falls, and the cystoscope shows a 
point of rupture usually of small diameter, surrounded by edematous 
mucosa Frequent!} pus may be found trickling from the point of 
rupture The course of the disease then becomes intermittent If there 
is good drainage of the pus into the bladder, the subjective symptoms 
and the temperature aie more favorable, and there is little pain With 
occlusion of the point of rupture, from time to time, the urine becomes 
clear but theie is pain and fcAei with dysuria Frequently and early m 
the course of the disease, an ascending infection of the kidneys develops 

Conservative treatment includes lavage of the bladder, drainage of 
the pelvic abscess b} vaginal or abdominal routes or the attempt to clear 
up the inflammatory mass by nonspecific protein therapy With the 
subsidence of the pelvic infection under such treatment the vesical fistula 
frequently heals, but this end-result is by no means certain Radical 
excision of the pei forating mass together with the vesical fistula, and the 
suture of the bladder although attended by greater operative risk, are 
necessar^ -when consen ative methods fail 

S3 Fronstein R, and Sserdjukoff M Zur Frage der Ovanal-BIasenfisteln 
Ztschr f urol Chir 19 102 1926 
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In the authors’ case a large ovarian abscess on the right side had 
ruptured into the bladder by way of the light broad ligament Bilateral 
salpingitis, suppurative oophoritis and im ometritis were present Alter 
one and a half months of conservative treatment including repeated 
intravenous injections of methenamine solution, the fistula peisistcd and 
sj'mptoins were only slightly improied Laparotonn was pcitoimcd 
with resection of the adnexa, of the abscess and of the fistulous tract 
which was found to be connected with the o\ar} The bladfier \\a‘> 
sutured, the abdomen closed and an indwelling urethial catheter nisei tod 
for SIX days The convalescence was marked by a piobable iniaitt of 
the stomach, clinically suggested by nausea, coffee-ground \omitus and 
pain in the legion of the greater curvature 1 his cleared up shoi tl\ , and 
the patient lecovered satisfactorily On examination attei fi\e month-' 
there was no marked inflanimator\' process m the bladdei oi \agina 

[Ed Note — -The vesico-ovanan fistula desenbed licit is umisinl 
although it IS remarkable that more cases bate not been noted 1 he 
•dangei of ladical opeiation by laparotoim is ob\ioush that ol spu uhnu 
the infection into the general peritoneum Fionstein and Sstidjukofi 
used ethei to wash out the pelvis at the completion ot the ojiei ilion 
befoie closuie When dealing with large pehic masses wliieh taniioi be 
pioperly drained through the lagina, and when consenatne metbofls do 
not lesult 111 piompt improvement, probablj the best letour-'t will be 
that of ladical lesection as described ] 

Iiifccfwu<: of the Bladdei — Dickson repoits the ease oi i wonun 

aged 37, w'ho had sufteied from a urinai\ iiitcctioii loi mam \i ii- In 
1916, spoielike bodies togethei with othei oiganisins weie loiimi both 
m the urine fiom the bladder and in that fiom the uretei (, orre -.pond- 
ing with this fungus-hke organism a plcomoijihie urgmi'm w is '-onu - 
limes found m the cultures, but it was giown with extienu difiiuilu md 
soon died out 111 the cultures Similar obscnatioiis went in uk irom inm 
to time, and on Maj 6 1925 a snnll sjned oi eluni)) oi huge i u ml" 
cells, containing numeious eaeuolcs was lound \\ lu n tlu-t wi i 
examined wet and famth stained with inellnlene blue tnd itilHi -t um' 
t!ie\ contained app uenth structureles-- de ir i(iundt<] o' sli.^lnU o\ 
bodies 01 inclusions which strongh •-uggested thi --ow died MtC"' 
Gutm mn bodies ol nnlakojil ikn 

Fiesh wet piepirations of the ctntrijngaii/e<] uip*-u o' . ■ 

showed consideiable numbers of luge tells loni nnmg ,! t <<’l ’ . ’ 
ah cade mentioned The-t niclu'-Kins \ trad gre alt la < 
micioiis oi cten more When still fn.-h tl t \ a, " o 

s4 Diikson W r C niinoh-'nl m . ’ n 
in the nintUKr m a Ct-i. Rt-t n’'hn:: Mi •’i 'i' i'' 
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stiuctuieless, homogeneous; lounded or slightly oval, and occasionally 
sausage-shaped, retiactile and slightly greenish, and with a definite- 
clear-cut outline In a few hours little mycelial filaments began to sprout, 
and soon every cell appeared like geiminating peas, the thickness of the 
filaments varying from 1 to 5 micions, or even more The growth was 
so rapid that a slow, snakehke writhing movement was seen distinctly on 
two occasions Yeasthke budding was also present As the original 
cells of the exudate gradually disintegrated, numeious spherical bodies 
were set fiee and passed into the fluid, these varied in size up to 12 
microns, or even more, in diameter 

Patches lesembhng malakoplakia weie seen m the bladder through 
the cystoscope, and specimens were snipped out foi examination Wet 
preparations of these exhibited the same curious oiganism in many of 
Its forms The most numerous were the perfectly spherical, h> aline, 
structureless bodies which can best be described as resembling little drops 
of oil 

Blanc states that in the treatment of vesical tuberculosis with 
methylene blue the dye must be chemically pure, entirely dissolved and 
filtered before using Satisfactory solutions make a homogeneous blue 
stain on linen, while inferior solutions give a pale blue tint which may 
be surrounded with unstained areas A 1 100 solution is made in 
normal sodium chloride solution and must be tepid on instillation One 
may begin with from 5 to 10 cc , but if bladders aie intolerant the 
amount may be reduced or a weaker solution may be used at the stait, 
aftei which the concentration and amount may be inci eased gradually 
In the piesence of strong pyuria, the bladder should be iingated with 
a 1 4,000 to 1 8,000 oxycyanide of mercury solution before instillation 
A Nelaton catheter is used foi women, and a small Guyon catheter for 
men After such an instillation the patient should move about, since by 
so doing he may be better able to retain the instillation 

Hopes of the Bladdei — ^According to Schiffmann,®“ there has been 
much confusion in the literature as to just what has been designated 
herpes of the bladdei Lipschutz has shown b)' experiments in vaccina- 
tion that herpes genitalis is an infectious process of the skin and mucous 
membrane It is closely related to herpes febnlis and heipes zoster, but 
must be differentiated from them 

Schiffmann reports the case of a woman, aged 31, who had a general 
eruption about the genitals, which proved to be a typical herpes The 
vagina and mucous membranes were normal Later the genitals were 
completeh coveied and edematous Complete retention developed, and 

55 Blanc, Henrj La technique des instillations vesicales de bleu de metbjknc 
dans la c>stite tuberculeuse, J d’urol 20 144, 1925 

56 Schiffmann Josei Herpes der Blase, Ztschr f urol Chir 19 342, 1926 
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cathetei ization was necessary The mine contained red blood ccll^ and 
small clumps of pus Culture of the urine was sterile Ihis condition 
persisted foi tour weeks and a half, during which time the bladder wa'? 
washed Theie was no cystoscopic examination neverthcle'^'? Schifi- 
mann believes that the case is heipes ot the bladdei becau'^e ot the outci 
manifestations and a definite resistance encounteied at the ^cslcal neck, 
which was attributed to blebs The letention was rellex piobabh 
because ot the pain fiom the heipes genitalis As the lattci healed 
normal uiination was reestablished 

Du Bois submits a case of “herpes zostei ot the bladder, the dne- 
nosis being based on the cystoscopic data of typical heipetic \ esicles coin- 
cident with a typical herpes zostei of the buttock, ot the same side It 
IS notewoith} that the nerve supply ot the buttock and ot the base ol the 
bladder is the same , that is, from the sacial plexus He belieecs tint the 
diagnosis is further confiimed by the more or less lapid disappeaianie o! 
both the cutaneous and mucosal lesions at the same tune, without <iin 
particulai tieatinent, othei than by mild uimaiy antiseptics and a local 
application of methylene blue to the external lesions 

Nishima states that vaiices of the bladder aie not common Piioi 
to the advent ot the cystoscope, diagnosis could be made onl\ at nccroj)s\ 
The condition has been designated “bladdei hemoirhoids ' Foi the mos; 
pait It is only an expiession of venous stasis m the pelvic organs Ccrt.nn 
obseiveis have noted that bleeding seldom occurs, but sometime^ wnli 
disturbed mensti nation the vaiices may cause Mcarious bleeding tiom 
the bladdei A case is cited in which there w’as heinatuiia, and cisios- 
copy revealed vaiicose veins of the bladder and a congulum at the bi^c 
Since the patient had hemorrhoids, it w’as assumed that the two wiic 
associated In treating these patients the retention cathctei, tigotui 
chloicalcium intravenous!} oi by mouth, or the high frequencx cm rein 
max be used Should these be inadequate suprapubic c\ ^totonn i- 
mdicated 

ureihra 

Tiibc! culosi’i — Richtei reports the following casts .\ min I 

47 had had simptoms ot renal tuberculosis for one anrl i Inli m ir^ n d 
recenth tuberculous epididMuitis had dex eloped I here xxtrt iin "ih 
3 cctixe sxmptoms of urethial stricture but follox* mg the ig* f" - i 
sounds acute miliarx tuberculosis appeared "’ml the j'lUitiu diu 

57 Du Eou r D Case oi Iltrpcs 7o'-'tr oi uit BI di't- I I ^ ’ 15 " 
1026 

58 Nisliuira Koiichi Lcs xancc' M'lCik' Di'"!’ C 2- . 

Zl'chr 1 urol Chir 19 tsO, lojo 

59 Rictitcr Solxer Zrr Ke intni'' tkr H'*" ■'u o t t i *■ 

ilircr '^inktuncrendcn Forni ttia chir Sc d "x 5^ 2 <, 1"-' - ' . 

urol Clur 19 82 102t. 
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The second case was that of a man, aged 32, with definite signs ot 
advanced urogenital tuberculosis He also had a small strictuie of the 
urethra which admitted only a filiform In the piocess of dilatation 
acute miliary tuberculosis developed, from which the patient died 

The third case was that of pen-urethral phlegmon with sepsis At 
operation it was found that tuberculosis of the urethra had been the 
primal y lesion Tuberculosis of the seminal vesicles was also found, 
this appeared to have developed more recently 

Fiom these cases Richter concludes that tubeiculosis of the urethia 
may become extensive without causing marked symptoms Foi this 
reason, in any case of urogenital tuberculosis, one must bear in mind the 
possibility of tuberculous urethral stricture Richter warns against the 
dilatation of tuberculous urethral strictures with sounds He lecom- 
mends operative exploration of the kidneys or ureters instead of cysto- 
scopic investigation He mentions further thiiteen cases of urogenital 
tuberculosis with accompanying urethral strictures In nine of these the 
primal y focus was removed b}' nephrectomy, and in eight of the nine the 
urethial tuberculosis cleared up Thus he concludes that urethial stric- 
tures of tuberculous origin should not be dilated with sounds, but should 
be tieated by removing the primary focus, usually the kidney 

[Ed Note — Tubeiculous stricture of the urethra is an unusual 
lesion and is scaicely mentioned in textbooks on uiology When it does 
occui it IS always secondary to genito-urinary tuberculosis elsewhere 
For this reason one would assume that in many cases if the focus abme 
the uiethia, usually the kidney, is cleared up by operation, the urethia 
would tend to heal just as the bladder does Thus Richtei’s conclusions 
seem logical and m accordance with accepted pathologic principles ] 
Anomalies — Ritter notes that theie aie but fifty-seven reported 

cases of double urethia He repoits a case in a boy, aged 2^2, 
suffering from partial incontinence Examination revealed a double 
urethra, one normal thiough the penis, and one an epispadic structuie 
The latter had no sphincter muscle, a condition which accounted for the 
incontinence Treatment consisted of dilating the normal urethra and 
successful resection of the epispadic urethra Histologic examination 
of the latter failed to reveal any evidence of sphmctei muscle, but man\ 
nerve fibers were found Ritter believes that the supei numerar} uiethra 
came fiom the same anlage as the normal urethra and that it grew out 
with the penis, but lemained in communication with the bladder 

Baradulm noted thirty-nine cases of double urethia in the htera- 
tuie, three of wdnch w’ere reported by Russian observers (Koltcliin 

60 Ritter, O Beitrag zur Kasuistik imd Behandlung der durcligehenden, 
epispadischen Ureth^a^ erdoppelung, Ztschr f iirol Chir 20 5, 1926 

61 Baradulm, G Em Fall \on doppelter Urethra, Urolog'a 2 3, 1925, a 
Ztschr f urol Ciiir 20 120, 1926 
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Dedjunn, Fronstein) In Batacluhns case tlie extra iirctlin la\ ahuM 
the normal urethra, the separation being from 6 to 7 cm irom tlic cxu > - 
nal meatus He cautenred the septum bet\\een the two channel^ to maiu 
a single passage 

Polyps — Lloyd®- reports thirteen cases of urethral po1\p>- 1 iK\ 

are frequently associated with chronic posterior urethiitis and cliionu 
prostatitis This was noted m most of the cases re\iewed Ihe ciironn 
infectious process may be of long standing, preceding the lorinition oi 
the polyps by many }ears The pohps disappeared in one oi I lo\(l 
cases after the patient had been suitable ticated for prostatiti'- I In 
polyps m most cases w^ere situated at oi near the orilicc‘< m the pi<"! uu 
or ejaculatory ducts, and in manv instances showed eeidcncc ot oi 
inflammator}'- origin They lesemble closch pohjis loinni in the iid-i 
wdiich are geneially conceded to be due to inilammation 1 hnd Inluet ' 
that inflammation is responsible for most urethral pohjis 1 it itimnt i-- 
geneially ineffective, if the underh mg disease in the prosi ut ind \ t "U h 
is not treated at the same tunc 


11 STIC! n 

Tumois — According to llandficld-Iones ‘ the gross appe n inu oi 
chorionic caicinoma of the testicle depends largcK on tht iinmint i>i 
ordinal)' teiatomatous tissue present If a ictogni/ahle <|ntniu\ i- 
present, the picture will show ttpic.il signs siuh a'' '-nidi iv-ts and 
aieas of blue tianslueent caitilage 1 he aiea ni choiionu t.iuinom i h i^- 
the appeal ance of a blood clot Plum-colored ne i-- iit stui jn utu ilh 
homogeneous thioughoiit except foi small white fn ihlt in i-- oi 
neciosis The elements found m thi'- t\]K ol ciuinoina an 
(1) syncyluiin, (2) Langhans’ telL (I) choiionie w mdt ring i tlN aid 
(4) masses of blood and fibim 1 hese tlcinent'- ire dt^tnhid m d' > i i 

TwoUpesof tuinoi uc noted ilit'-t art bc'-t di -tub'd b\ i . -n! 
follow s 

111 tlie tijiical group liit clur itkn-iic- ol tin cl "’■.o ih t, I'ltin ' 
appears in tlit fir-t slaqe of peslatioii irc rtpnemud wnli lo i i i t 
1 !il\ show wcll-(lc\ eloped contimiou- -\nc\u il in - ot I'rt a , 
strands and hranching protophsinie hiid- iiid wnh i < o • ' h \ 
ground work oi inimcroiis tr iii-iiari in p-hiuiird nh- < i '' c * 

Ztllscliicln (\i?', Lancli ms ctllsf 

In lilt atepicd croup luarh i\tr\wiiiri i[,l] i i . _ 

norini! croiipmc and <aturs oiiU in i t>! ad k’i- \ i »’ ’ % 

The Cl II ina-st s w huh i< rin llu - mi ti ad' ' i \ 


o2 LIo\d \ 1 \ t 1 IK I '-’"d« I I r \> ' 

Tluir KtliUon to t hr m i I’r. a * i i , ' 

llo.p Kip 75 2’'4 K':- 

(it II aidiii Id h ! - K ' ' t • 

Kiji ai oi Xiu t I 1 ’ I - 13 1 * 
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a liAclatidiform mole ma} be taken as an example or pattern of these form 
Tliese cells rarel> show the habitus of the delicate transparent, membranous, and 
often sharply circumscribed Zellschicht element with regular o\al nuclei, frequent 
mitoses, and glycogenic cell protoplasm ilore often they are compact, more 
deeply staining, and ver3' irregular]} shaped cells, with nuclei varying greatlj in 
si/e, sometimes attaining properties, which allow the recognition of their syncjtia! 
character These elements mac form multinuclear aggregates, but m man} case^ 
no large s}ncytial masses occur 

Metastasis is common by the blood stream, but the lymphatics are 
also usually involved earl} and extensivel} 

In the present stage of knowledge of the origin of the teratomas, it 
IS not possible to be assured of the finer details of their derivatives 

T} eat went foi Cancel — Roentgen-ray and radium treatment for dis- 
eases of the hladdei and prostate is discussed in the Section on Urologi 
ot the Ro} al Societ} of Medicine Finzi outlines the methods ot 
applying ladium in the treatment of patients with diseases of the prostate 
and bladder Laige dosages aie applied to the skin, about 500 milh- 
cui les The ui ethral i oute is dangerous, as effective dosage would cause 
sloughing The method of embedding radium in the prostate has been 
used extensively in Biussels The radium m platinum needles is intro- 
duced through an incision in the perineum The impiovement m technic 
in lecent }ecus has consisted m the use of a number of needles instead of 
one 01 two laige tubes, with the lesult that the irradiation is much more 
homogeneousl} distiihuted The results m such cases are often satisfac- 
tory, and caielul ohseivation wall be necessary to deteimine whether the 
icsults aic as good as suigical procedures In inoperable cases, the 
locnlgen lav oi ladium oi both, should always be tiied In cases of 
m.ihgnant disease ol the bladder, operation should be performed, if pos- 
sible 1 1 not. It IS w'oith while to irradiate, even as a palliative measure 
I’apillom.i ot I lie hl.uldei should be treated by other methods, unless too 
much sill late wmII is imolved 

Biownc-Caithew' discussed the treatment of diseases of the prostate 
and bladder hr apphing ladium thiough the rectum He used 50 mg 
of the hiomide of ladium with an activity of 24,000 to 25,000 as mea- 
suied and estimated in the Institut de Radium, Pans The radium w^as 
in a tube wdiich had been specially made for the treatment of a recurrent 
malignant lesion of the rectum It had occurred to him that with this 
tube radium could easil} he applied to the prostate and base of the blad- 
der He had had at one time under treatment and observation twelve or 
more patients w ith simple enlargement of the prostate The patients had 
found that nocturnal freqiienc} w'as diminished and that ther passed a 

64 Fin/!, X S Browne-Carthew R H Morson \ C, iml KkIcI, Frank 
Di'^ciission on Rafliotherap\ and X-ra^ Therapi in Diseases of the Bladder and 
Frost it Rr”' ’ 18 15, 1925 
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better stieam In some of these cases, on palpation In ■v\a\ oi ihc rttaim 
the prostate seemed to have been softened in the tieatmcnt luic vudi 
palpation was indefinite 

Morson states that m mahgnanci ot the [irostate .f- in <.\in nilur 
oigan of the body, the only chance ot eiadication of the di-ea^e In 
means of surgical intervention He has been e\pci imentmer leninh 
with a new electiical instrument on the lines ot the caiilei n - imndi <>; 
Young, but his treatment of tumors of the prostate b\ this iik uis n i- 
been disappointing In about 1 per cent ot cases diatheinn w is oi xshu 
If the obstruction m the piostatic urethia was ot fibioiis iisvuc tlu 
of this electiical tieatment ofteied a moie hopeful prognosis 

Kidd states that tumoi in the bladder and piustati i- i Ua li di'- 
ease in its eaihest manifestations If seen b\ the surgeon c iih iIh In-t 
chance of cure is still to be obtained with the knilt Kidd teeK ih il n i 
impiovements in the lesults of the modem operation on the prost lU ind 
bladder aie not appieciated He repoits 129 cases ot piost utitonn v idi 
onl}^ SIX deaths, tw'entv-one ot thlrt^-fi\c ]nticnts on wiioni suiito, d 
cystectomy w'as peifoimed foi caicinoma ot the bliddii during tin 1 1 -. 
foul teen yeais aie appaicntlv ctiied He feels ih.it the iniblu is in d iiuf 
of forgetting that operatton can cuic cancel in .i tan piopoilion til i oc' 
Physical agents, such as radium, the loentgcn la} and di itiieinn simnld 
be consideied as adiuvaiits to surgical mctliods not snlisutuu^ 

Summaiizmg his cases, Kidd states th.it eight weie e is(.s (,t t, 
emoma of the piostatc Foiii weic c.ises in wlmh no opi i i.ioii m > 
ladical tipe could be c.irned out \11 foin oi these pitunts lu di lo 
In none did the locntgen-i.av tieatment siiow i f uoi ihk tfieit ...d i > 
tw'o it appeared to make the ])atients ill ind to hisieii di nli In thu 
eases he icmoecd what seemed to be simple smile giowthoi li" ii.n-.ni 
Microscopic examination of the prost ite showed c u I\ mdigi.n* i '' nn' 

1 hese three p.itients weic exposed to the deiji lointgen i i\ tu ’n . 
iind aie non dne ,uk1 well Xcrcitluless the re -nits liwi ii> i ' 
bcttci than in i consideiable number ot smii! ir i i-e- in viiu. j ' ( > 
shownng these carle malign uit ehingts weie ojm iteil "" O' ' i < 
gnen the dceji roentgen-i i\ ircalmeni Ueeu’ui.ee i- .si I- i ’’ 
these cises whethci or not this tie itinent is t i.iun o ’i 

Kidd eonelndes iliat In deeji imntgen-i '\ m "''e.l!. i 
is leeomphshed in m ilignanl di-e isi oi the itv . 

kietic tollowing ojiei nion ]h beherc- th tl ' kT- < 
tninoi of the bl idde'‘r iie not de-trueid . < 

sitin to lo-i tlun kthd efu.’ i '•'% ’ .. . o 

become mote lesi-tmt to ibc oc ' i. d < . 

nndonbtedh tnolong liu <r o’ t t'c • ' i 
liilKiil s lilt, inou co’n’o’' d.k 1 I 

in n uln-\ i o’ c \ - n • > n ' ' 
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It may be expected that deep roentgen-ray tieatment will destioy a 
ceitain luimbei of cancer cells The vascnlaiity of a tumor will be les- 
sened, and the fibrous tissue around the tumoi inci eased The tieatment 
also may piodiice a certain degiee of active immunity On the othei 
hand, its immediate effect when applied over the abdomen is to cause 
piotein shock, destiuction of red blood corpuscles and depression of 
lenal, stipiarenal and hepatic function, which debilitated patients cannot 
incui without risk of life If the treatment is persisted in too long it 
may lendei the cancer cells moie resistant and even hasten metastasis, 
if it is too frequent oi too intense it may produce severe, painful gan- 
grene of the abdominal wall and sacral region This occurred in 8 pei 
cent of Kidd’s cases 

According to Thonison-Walkei,®® tumors of the bladder are success- 
fully removed by operation In 119 cases of simple papilloma he 
employed transurethral electrocoagulation None of the patients died 
and 74 4 per cent were free from recun ence for from one to eleven 
years Operation (excision) was performed in 142 cases, with a mor- 
tality of 3 49 per cent, and 65 74 pei cent were free from recurrence In 
126 cases of malignant growth m the wall of the bladder, resection was 
l^ei formed, the mortality was 6 34 per cent, and 66 3 per cent were free 
from recurrence On the whole, the authoi was satisfied with the results, 
but in certain cases diathermy oi operation failed, owing to the persis- 
tence or lecurience of the growth or because the measures were unsuit- 
able in the advanced state of the growth, because of the septic or 
conti acted state of the bladder, and disease of the kidney, or because of 
the feeble general state of the patient Of the 491 cases of tumor of the 
bladder, 118 were unsuitable for radical operation, in most instances 
because of the extent of the giowth In view of the successful lesiilts 
obtained by irradiation elsewhere in the body, there seemed to be some 
piospect of success here also, but the author’s experience in a few cases 
did not encourage him to hope that the surgeon would obtain assistance 
in operating from preparatory treatment by irradiation , rather, his opin- 
ion was the reverse Neither were his experience and postoperative 
treatment of growths of the bladder, either by the gamma rays of radium 
or by haid roentgen rays, encouraging He noted that mild urinary 
infection was sometimes converted into seveie cystitis, and in other cases 
there was delayed healing of the wound or tendency of the wound to 
bleak down after such postoperative irradiation His opinion was, 
therefoie, that irradiation in the immediate postoperative stage was not 
suitable foi growths in the bladdei If the growths were inoperable or 
if grov4:hs had recuired aftei operation, the result vith hard roentgen 
raA s was sufficient!) encouraging to warrant a more extended trial Tlie 

65 Thomson-Walker John Radiology in Unnar\ Surgeri, Brit 1 
1 656, 1926 
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onl} oljjection to irradiation in such cases is tlie local reaction hut th'^ 
does not counteract the good accomplished 

Thomson-Walker belie\es that radical opeiation lor c uicci oi tin 
jnostate is too severe, and that nradiation is more satisiactnn Fom- 
eight of his patients who had caicinoim of the pio^-tite v.cic trc utd h 
haid roentgen ra}s The treatment was earned out h\ twche ronnm 
ologists, seven of wdiom w'ere in London one patient was tn, ucd at 
Erlangen General leaction w^as noted in eighteen oi these case> u v\ 
severe m se\en Local leaction occuiied iiuaiiahh although u diiu .ul 
considerably in cases which otheiwise appeared similai \t the turn oi 
the repoit tw'enty-four of the series of forlj -eight pitients veic dtsd 
four were seriously ill, nine w'cre unchanged oi shghth woisc sjv weu 
improved, four w'eie w'ell, and of one theie was no lecord Lierhi oi tin 
lw'ent3-foui patients who died^hved six months aflei the fust ixro'uu 
seven patients lived fiom twche months, si\ ikhu twe!\e to 

eighteen months, two fiom eighteen months to two \cais uid om two 
years and seven months The condition at the time oi inadiuion oi 
the patients m this senes and in those who icmained serioush ill \ le 
ad\anced giowdh with the patient failing in twehe, laiee eiowth hnt 
gcneial condition good in nine, and caih growth and giiui il condition 
goodinse\cn In foity-twoof the foit\ -eight cases full note- win in id' 
of the changes m the piostate In twent\-two, lollowing ni idni.on 
there was no dcciease in si/e, hardness oi fi\it\ of the giowth in tiiucn 
theie was impiovcmcnt which did not coiuiniu uid in inc thm v >s 
impiovement which contimicd d he impicncnunt in sonu oi the c 
was slight but m otheis pionounctd 1 he Inid ])io-i iia m '])]>' i t'l 
to melt awac, and left onh haul nodules, ilthoueh iitc’ i jupou n tm ' 
fiom tw’o to SIX months the induration reqijn ircd In li\t c I o 
c\ci the giowth disapiicared entneh iftei iiridiuion ' >i t oi d ■ • 
patients, an old man died six months ifiti trc itnicnt I'oni 
me, hut theie w.is no recuiicnee of the 'ciowtli 1 1 ’t < d > i *0 > , . 

line and wuthout lecuiienct tin j'eiiod Mint tic utncPi b 'v < 
tweut\-one, forte -one and forte-fne nioinhs rc^jxctnG ' *"< < • ’ 
cases was 01 rapidh glowing einloduhoni i t'n o'’ f ' <> ’ 

oidmarc «cinhous l\pe 

Wateis*'' vtitcsthit the bt^t trcitiiHUl lo, --.j,. 
einonn of tlie hi iddcr n 1 toinbin it.on oi (Xtu i.h et 
ipiiliecl diicctK to die surt m oi tin ero \ ’ 'd* 

destuwed In tins nnihod w all ''11111.11 1 11 -> n o ' 

o! hi idd( I miKO'' 
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were in situations that lendered them inopeiable, oi they were so exten- 
sive that radical lemoval was impossible In such cases, when it is 
possible to apply ladiuni directly to the growth, both ladium and deep 
roentgen-ray therapy should be given a trial, for m a certain number of 
the cases favorable results can be obtained by this method alone In 
cases in which this procedure does not yield the results hoped for, oi in 
cases 111 which one feels that the growth is sufficiently localized to wai- 
lant implantations of radium needles, the bladder should be opened 
suprapubicall}^ and screened radium needles implanted throughout the 
growth If the giowth is so extensive that a total of more than 2,500 
mg hours is necessary, in oidei to destroy the cancerous areas thoi- 
oughly by implantations, this method should not be considered 

Tube) adosis — Ullmaini has noted results in forty-one cases ot 
tubeicuiosis of the testicle seminal vesicles and pi estate treated with the 
roentgen lay since 1913 In most cases the disease was controlled The 
success was questionable so far as the local process was concerned No 
injurious lesults were noted Some areas of induiation were absorbed 
and fistulas closed A number of patients died from general tuberculosis 
Ullmann states that well localized growths, especially in the testicle, 
should be lemoved, and then roentgen-ray treatment should be given 

Diagnosis — Fryszman ''® believes that the cystoscope gives little 
information concerning the shape and form of diverticula Because of 
the small field of cystoscopic vision, it is hard to estimate the size and 
shape of the stones This mfonnation may be obtained from summing 
up numerous small fields, but even then only a relative idea is obtained 
In some cases a simple roentgen-ray examination is of no value because 
the shadow of the stone overlies that of the spine Fryszinan has over- 
come this by making i oentgenograms with his patients uniformly m the 
Trendelenburg position In examination of diverticula, he used contrast 
c} stography in the Trendelenburg position In this position, the pressure 
of the adjacent organs is removed, and the true size of the diverticulum 
is demonstrated In studying growths of the bladder he demonstrates 
what he terms “pneumocj^stography,” which consists of placing the 
patient in the Trendelenburg position and inflating the bladder with air 
He gives several illustrations which show fair results 

67 Ullmann K Rontgentherapie bei der mannljclien Genitaltuberkulose, 
Wien med Wchnsebr 75 2879, 1925 

68 Frjszman, Alcksander Ein Beitrag zur Rontgendiagnostik der Blasen- 
steme, Dnertikel und Tumoren der Blase, Ztschr f Urol 20 321, 1926 
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PERICARDIOTOMY FOR PYOPLRIC \RDILAi 
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According to Heyde, the ancients practiced pericardia! iiici'^ioii but 
in the opinion of Burtenshaw, meagerness of the rcpoits sitiatc- tiiur 
acceptance as genuine examples of this operation It is s.nd th it (jOcti 
removed the sternum and anterior wall of the jicncaidiiim fioin .i 
soldier in whom a neglected wound of the chest had ltd to tlic dc'tl- 
opment of a suppurative pericarditis and by this means obi lined a t an 
It IS definitely known, however, that as early as 1648, Rioliniis uKi'id 
trephmement of the sternum for drainage of the peneardiiim In ISIS 
Skielderup lepeated Riolanus’ suggestion, but it was not put into pi ’< - 
tice until 1855, when Malle evacuated a hcmopericaidiuiii stKct'-sniilv 
through an opening in the sternum The first and onh instmu .. 
draining a pyopericardnim b} this route lint we could lot itt in liu 
literature is the case reported by Bexman. in 1891, witb nio\{.r\ ui bn 
patient Four of our patients were *=0 treated, two weie iiirtfi uid ivo 
died 

Saiac, in 1794, recommended tbit the ope-mnii into tbt tlini n 
be made to the left of the stcrmim. but the o]Kration w nut Pj ’< 
until 1798, w’hen Desault cudeieored to incite' the pern inlii'in u. ■ ^ 
wduch had been diagnosed as pericarditis with efTinion, but i! < n> >’ 
proved to be a localized pleuns^ s,fu itcd in front oi the p. m -du u 

The first successful incision of the jiencardiuiii w j m* i, ! ■ 
Romeio for serous pericarditis in 181^ it wliuli ti ’" ! t n * ■ ' ^ 

successes and one failure followin'^ ojaii elr-iniei b< wn u ' 
sixth ribs on the left side 

Tlic xiphocostal route w is in'-! de^erilnd b D 'Tt , ' ^ _ 
suggested to bun 1)\ the t ne of i -obiK- ui •" i > u - 
drained i st ib wound in tin- ii‘gn>u lo.iu.a" x ^ ' 

* rroiii i1k 1 lit]'!',!' ' '1 ’’ I I ' f 

* Rtpn i*' will t. Ill IP ' 1 ' V 

flpiu tor t’pfsir i'i\ t ’'1 ' ^ 
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The same appioach was latei pioposed by Alhngham and practiced by 
himself, Mmtz and Rehn Pendlebury has modified the method to the 
extent of resecting the sixth and seventh costal cartilages when it is 
thought necessary In three cases of oui senes this method of approach 
was adopted, with two lecoveiies and one death Of all the ways devised 
for doing pericardiotomy, eithei the tianssteinal or the subchondral 
route appeals to be the best, of the two, the latter is preferable 
because it affords moie space in which to work, insures a better explora- 
tion of the pericardial contents and piovides drainage from the lowei 
portion of the sac Both may be pei formed with perfect satisfaction 
undei local anesthesia 

To Hilsmann, in 1844, howevei, belongs the ciedit not only of being 
the first to perfom pericardiotoinj'^ for pyopencardium, but also of being 
the first to cure a patient of purulent peiicarditis by this means Si\ 
years then elapsed before the operation was repeated by von Langen- 
beck, with an equally satisfactory result The pioceduie was not 
undertaken again until 1879, when Rosenstein drained successfully the 
pericaidial sac of a boy, aged 10, who was suffering with suppurative 
pericai ditis, secondary to pleurisy It was the leport of Rosenstein, in 
1881, concerning this case, that established surgical intervention as the 
proper treatment for purulent pericarditis Less diastic measures had 
been thoroughly tried out and found wanting Drugs had proved utterly 
woithless Aspiration, though affoiding some temporary lelief, invari- 
ably failed to save the life of the patient Notwithstanding these 
examples of cures and the noteworthy statistical studies of Roberts 
(1897), Porter (1900), Eliot (1909), Rhodes (1915) and Poole 
(1921), pointing out the advantages of operative measures over thera- 
peutic agents, the medical piofession has been loath to advise drainage 
of the pericardial sac in the presence of pus, as the 118 cases collected 
from the literature by the authois of this paper bear silent but eloquent 
testimony This antipathy toward pericardiotomy is indeed strange and 
hard to explain when contiasted with the directly opposite attitude 
adopted toward the management of suppuiative peritonitis and empy- 
ema, in eveiy wa}'^ strikingly comparable conditions from the standpoint 
of therapeusis The objects of this paper are, first, to add ten hitherto 
unpublished instances of pericardiotomy'^ for pyopencardium to the 
literature and, second, to leview the subject critically’’ with the idea of 
In inging the history’’ of surgical ti eatment of this malady up to date 


REPORTS or CASES 

C\SF 1 — A vhite boA aged 4, entered the hospital on June 23, 1924 He vi- 
criticallj ill haling been sick a month iiith tonsillitis, otitis media and arthritis^ 
His pulse was 160 and respiration 62 the face ivas decplv cjanoscd, and u 
expression ii as anxious The phi sical signs pointed to a pericardial effusion as t it 
cause of the trouble, and the surmise iias proied correct by the aspiration o 
250 cc of serosangiiinopurulent fluid bj a paracentesis pericardii Culture' o 
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this fluid yielded a pneumococcus of no fixed Upc Follovinp the pirpcv-. - 
the boy showed temporary improvement, but the next dav his condition h'>d c-<ux,i 
so much worse that it was decided to perform a low trans^tcrml pcncardion' n 
under 0 5 per cent procaine hjdrochlonde anesthesia This wv': cnsih nccomph 1 .d 
by making a 4-inch (18 cm) incision upward from tlic apex oi tie cimjo r 
cartilage in the midline of the chest The incision was immediitch dccptmi o 
the sternum, which was trephined with a Hudson burr just abn\t the junr t i <i 
the xiphoid process with the gladiolus, the site of the trcphincincnt having 1 cci pre- 
viously cleared of periosteum The opening thus made in the sternum v is enl u c ' 
with biting forceps The posterior la>er oi the periosteum was now irr ’ I 
the pericardium came immediately into view It was tense, distended griv s’i 
opaque and uncovered by pleura The heart could be easiK ult ind wa cln ' 
to the pericardium When the pericardium was incised I pint ol scropurulciu ‘’uiu 
escaped Two Dakin tubes were placed along the right suU oi the he ir’ i ' 
anchored to the skin b> sutures The mediastinum was protected wiili i ri 
gaure tampon, and the wound in the skin dosed down to the dr mis t|k p - 
operative course was storm> The boj’s temperature gr idu ilh returned ti' n 
mal , but Ins pulse continued rapid for a number of divs Flic c\ iiiosis dis ip- 
peared almost immediately, and the respiration, though r ipui v is lulUr and 
deeper The discharge from the pericardium coniiiiiicd to be profu'C lud iitm 
several dajs the pericardial sac was irrigated with gentian \ioItt 'ohitn n He 
was discharged on Julv 12, 1924, and at present is in excellent In ilth 

Casp 2 — A white bo>, aged 18, was admitted to the IiO'pit il on I m 27 I''2' 
for postgrippal pneumonia When he was admitted however, su ii'- oi i.kuu, i i 
could not be m idc out, and after watching him for some tune uid hivin-, no 
a number of roentgenogr ims ot the thorax wt di ignosed the cm'ditio i •- ji 
cardial effusion As the effusion was not large it w is decided to pt-n -n i 
pericardiotoinv without preliminan paracentesis pene irdii \c(o’'di ,n • i 
J in 30, 1925, a trephine i^pening was made in the lower end of tiu imihlli p ’ ' 

of the sternum under 0 5 per cent procune hvdrochloridc iiie'.tlu^ia i h , 
c irdiuin was not distended, but its parutil 1 ipjRt v thicl and. con di >■ d>b d ' 
cultv wa-< encountered in openu g it beciiuc it w is in intiiii ite rtliti ,> v i 
the heart When the incision w is unde HO cc of stropuiuh nt tl i d i t ij ! i ' 
inner surf ice of the pcncardituii was soimwhit 'lueev ( >iu n ill r ' ' 

was introduced into the peric irdi il sic ib nu the riplit ^’di o tD ! f 
sutured in jiosition The piticnl w is ciitnilK ill nr ■ ii u d '•id i 

eiiltiirc Ol tlic blood w is lucitive ind tie lliiid •'tiiived, j , ni ti r i ' 

did not show anv org'inisni in the snu ir Im uil I’n i < > ' ' > \ 

gave nee Hue results The vuuth imjtrovnl i idi db ' ” i 'u 
twelfth d i\ ifter the oinritioii his teiiijHi un e w i i ' -1 ' ' 

nielu the pube rite w is 80 mil the ••esp'-i is \ < t JJ 'n \ - 

fioin the hospit d on M ireh 1 l'*J' u ’ i c I'o ' ' e 

sincis ^ 

1 — \ wbue bn 'eid 1') d veb , i 

while 111 thi niedu d ‘irv ee Wl'b 1 < ' I < " ’ _ 

juoriiiu h\ I rochk iji it-'ie ’’ e ‘ 
inlt > ’ 'i >ii d e ' , 1 ’ , 

me i V lee. e 22 b'j: 

e iiih I e 'i i s < I -’e 

e 1 M > e’ i 'el 
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escaped The patient’s condition was desperate, and he survived the operation 
only a few hours 

Case 4 — A colored girl, aged 10, had been ill one week with influenza When 
she was admitted to the hospital, she had a large pericardial effusion, and her 
condition was extremely grave Paracentesis pericardii was not performed 
Roentgen-ray examination of the chest showed both lungs clear and a large 
shadow m the cardiac region extending from well beyond the right margin of 
the sternum across the chest to a point outside the line of the left nipple 
Pericardiotomy was performed by the transsternal route under local anesthesia 
The girl failed to rally and died on April 4, 1925, the day following' the operation 
Case S — A white man, aged 23, eleven days before admission to the hospital 
was taken sick with pneumonia On the fifth day of his illness, the fever, which 
had begun to decline, suddenly rose, and his condition became alarming When 
admitted into the hospital on Jan 18, 1926, he was critically ill, he was dyspneic, 
the pulse rate was 160, and it was running, of small volume and paradoxic, the 
blood pressure was systolic, 100, diastolic, 60 The patient was somewhat cyanotic 
and had a slight cough, with practically no sputum The left side of the chest was 
dull throughout The right border of the heart extended almost to the line of 
the right nipple, the left merged with the general flatness of the left side of the 
chest No heart sounds could be heard, but at the base of the sternum a peri- 
cardial friction rub could be distinctly made out The abdomen was distended 
and tense, but not tender A diagnosis of pericarditis with effusion was made 
As the symptoms were urgent, it was decided to perform a pericardiotomy just as 
soon as the patient had had a few hours’ rest The operation was easily accom- 
plished under 0 5 per cent procaine hydrochloride anesthesia The pericardium was 
exposed by resecting the fifth, sixth and seventh left costal cartilages just lateral 
to the sternum The internal mammary vessels were exposed and tied, and the 
pericardium readily came into view On incising the pericardium, 2 ounces 
(62 2 Gm ) of thin pus escaped The opening in the pericardial sac was enlarged, 
and a finger was introduced into it No adhesions were felt There was, nowevc, 
a marked bulging inward of the left pericardial wall, which was tense Two 
Dakin tubes were introduced into the pericardium, and the skin flap closed around 
these tubes As a safeguard, the tubes were anchored to the skin by sutures 
A paracentesis of the left pleural cavity was performed, and 5,000 cc of pus 
was withdrawn through the needle This did not empty the pleural sac, but as 
the patient’s condition was so grave, it was decided to do nothing further 

Following these procedures, the patient improved somewhat His blood pres- 
sure rose to 120, and his pulse rate fell from 160 to 120 About fourteen hours 
after the pericardiotomy and paracentesis, a stab wound was made betiveen the 
ribs, under local anesthesia, and a tube filled with water was inserted into the 
pleural cavity The outer end of the tube was kept under water in a vessel 
beside the bed This was done to prevent sucking, and during the next two hours, 

3 quarts (14 3 liters) of pus drained from the left side of the chest The 
patient’s respiration was much relieved, but his general condition did not show 
improvement, and he died of exhaustion twenty-six hours folioiving the peri- 
cardiotomy A culture of the pericardial pus obtained at operation proied sterile 
Case 6 — This patient, a white girl, aged 9, was taken ill with sore throat tvio 
weeks before operation She was apparently making a good reco\er> when s le 
suddenly developed severe pain in the abdomen The condition w’as diagnose 
as appendicitis, but on admission of the patient into the hospital, the diagnosis 
was changed to pneumonia One week later, or two weeks from the onset o t le 




322 


ARCHIVES OF SURGERY 


shaggy and rough Four ounces (1244 Gm ) of serohemorrhagic fluid nas 
liberated, which, on bactenologic examination, showed pneumococcus The edges 
of the pericardial incision were sutured to the lips of the subcutaneous uound, 
and a raw gauze tampon was introduced into the sac The postoperative course 
was fairly stormy, the discharge soon changed to a thick, grumose pus, and the 
temperature, pulse and respirations did not reach normal both morning and night 
until February 8 From that time on the patient made an uninterrupted recovery 
and was discharged on March 16, 1927, as completely cured 

Case 8 — A young colored man was admitted to the hospital on May 18, 1920, 
with pneumonia of the left upper lobe of a week’s duration Though the pneu- 
monic process cleared up promptly, the patient continued to run a mild fever 
of obscure origin, accompanied by an accelerated pulse and rapid respirations On 
June 5, 1920, roentgen-ray examination revealed a large, sharply defined shadow 
in the center of the chest, which was taken for a mediastinal abscess located in 
front of the heart Howeier, on June 7, a purulent pericardial effusion was 
suspected Aspiration m the right fifth intercostal space, close to the sternum, 
recovered thick, greenish pus, from which the pneumococcus, type 4, was cultured, 
thus confirming the clinical impression of pyopencardium An operation was per- 
formed on June 7, 1920, by Holland, under 0 5 per cent procaine hydrochloride 
anesthesia The pericardial sac was approached through the right fifth interspace 
by 5-inch (12 7 cm) incision The right pleura was accidentally opened It 
did not contain pus, but on the introduction of a finger into the opening a hard 
bulging mass was felt, which beat s)mchronously with the heart A small hypo- 
dermic needle was inserted into the swelling, and pus was obtained The peri- 
cardial sac w'as then incised, and 1 quart (4 3 liters) of thick, greenish pus 
escaped A small rubber tube was placed in the pericardial cavity, and several 
gauze wicks were introduced to seal the pleural cavitv The postoperative 
course was smooth The patient improved steadily and rapidly The opening in 
the pericardium had closed on June 19, and the man was discharged from the 
hospital on June 24, 1920, m excellent condition 

Case 9 — A white girl, aged 8, was admitted to the hospital on Nov 18, 1925, 
for pain and tenderness in the left hip and in both wrists Three weeks previously, 
she had had a small sore on the left heel, which had healed under treatment with 
home remedies Ten days before, her left leg had begun to hurt, and for 
four days she had complained of chilly sensations, but had not had a definite 
chill When she was admitted the pulse rate was 150, the respirations, 30, the 
temperature, 103 F The leukocytes numbered 21,000, with a polymorphonuclear 
count of 80 The lungs and heart were normal Roentgen-ray examination failed 
to disclose anv disease of the bone or periosteum ‘ks early as November 21, a 
staphj lococcus was isolated from the blood stream On Nov'ember 24, an 
alternating friction murmur was detected at the base of the heart The course 
was gradually but steadily downward On November 29, the child s condition 
was so desperate that an intravenous injection of gentian violet was made, without 
anv material benefit On December 4, a roentgenogram of the chest showed a 
marked!}' enlarged cardiac shadow, which suggested a pericardial effusion This 
impression w'as confirmed by the insertion into the pericardium of an aspirating 
needle through the left fifth space, w'lth the liberation of pus, which Molded 
Staphylococcus hciiwhiicus on culture 

The operation was performed on Dec 6, 1925, In Lviin under ether anestlicsn 
b} removing I inch (2 5 cm ) of the left fifth costal cartilage The pericardium, 
which was casih recognized, was incised, and a large amount of sanguinopuru ent 
fluid was released This pus vielded Staph\lococcus hcmolvliciis in pure culture 
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In cases 8 and 10, the pericardium was reached from the right side, 
once by resecting the fifth costal caitilage and on the other occasion 
through the fifth interspace This route was selected in case 10, because 
the left side in front was resonant throughout The pleura was opened 
in both of these cases without any untoward effects 
In case 9, the left fifth costal cartilage was lesected 



Fig 2 — Drainage tube sutured in position after pericardiotomy b\ the 
sternal route 


In e\ery instance the pericardium was thick and taut, and the heart 
seemed close to the anterior pericardial wall , so close that it gave the 
impression that there \\as no fluid in the pericardial sac Several times 
It A\as difficult to grasp the pericardium with toothed forceps, in winch 
e\ent a small hook \\as found satisfactorj The pericardium is easih 
recogni 7 ed because it is gra\ thick and opaque It differs marked! \ 
from the pleura which is thin and translucent 
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It tilt ti.insstcni.ii ionic is tiioscn, t.iie should he exeicised not 
lo iii.iKc the ojiLiiiiiii loo hnjli, ,is (Ins will expose the pciicciidium close 
to w hei e it is itllctted fioiii the Kiiice itsstls d'hc space heie between 
tilt two lattis of the ptiit.iidiuin is n.iiiow, <ind chainagc is not so 
s iiisiattoi \ 

I hough puiultnt pel it.ii ditis is not .i i.ut lesion, and operation offers 
tin palitiit his htsi if not Ins ouh thante we eould assemble hut 128 


1 Mill 1 — Ltioloif\ of Piiicoidial Lffwnoii 
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instances of operative lelief of the condition, of which numbei, 118 
were gathered from the liteiatiire In analyzing these cases, we find 
ninety-three opeiations were peifoimed on men and twenty-seven on 
w’omen , m eight cases, sex was not mentioned, thus giving a preponder- 
ance of men in the latio of 3% 1 

Thirty-one weie between 1 and 10 yeais of age, thirty-eight between 
10 and 20 yeais of age, twenty-five between 20 and 30 years of age, 
fourteen between 30 and 40 years of age , four between 40 and 50 years 
of age, and one was between 50 and 60 yeais of age In fifteen cases 
the age was not specified Three of these patients were desciibed as 
men five, as soldieis and one, as a bo}"-, six were not described at all 
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Ninety-four were under 30, and sixty-nme were below 20 years of age 
The largest proportion of these patients seen by the surgeon are under 
30 years of age The youngest patient subjected to operation was 144 
years old, and the eldest, 56 

Only three cases weie classified as idiopathic In one of these, the 
pneumococcus was lecovered from the pus removed by aspiration piior 
to operation, and m another a varied and numerous bacterial flora was 
recovered In twelve, it was caused by the direct implantation of 
pyogenic organisms introduced from without by bullet or knife wounds 

Table 2 — Results of Bactci wlogic Examination 



Eecovered 

Died 

Total 

Pneumococcus 

12 

£1 

21 

Pneumococcus, tjpe 1 

1 

0 

1 

Pneumococcus, type 4 

o 

0 

2 

Pneumococcus, no fixed type 

1 

0 

1 

Pneumococcus, type 4, later streptococcus liemolj ticus, stipiijlo 
coccus albus, gram negative, nonmotile, nonliquefs'ing bacillus 
and diphtheroid bacillus 

1 

0 

1 

Pneumococcus from empjema at autopsy 

0 

1 

1 

Pneumococcus in pus complicating so-called case of appendicitis 

1 

0 

1 

Streptococcus 

8 

2 

10 

Streptococcus, Staph jlococcus aureus, also bacilli 

0 

1 

1 

Streptococcus nonhemolyticus from empyemi, also staphjlococeus 
pyogenes aureus, the latter probably a contaminator 
Streptococcus and staphylococcus at autopsy 

1 

0 

1 

0 

1 

1 

Staphylococcus 

0 

1 

1 

Diplotocci of staphylococcic form, staphylococcus pyogenes albus 
from the blood stream 

0 

2 

1 

St iphyloeoecus hemoly ticus 

0 

1 

1 

Staphjdococcus pyogenes ilbus 

1 

0 

1 

Staphylococcus 

3 

2 

5 

St iphyloeoecus 

1 

0 

1 

Staphylococcus 

0 

1 

1 

St iphyloeoecus, next day rod shaped bacten i 

0 

1 

1 

St iphy lOeoccus, B perfringcns, enterococcus 

1 

0 

1 

Colon b icillus 

1 

0 

1 

Double coccus not considered pneumococcus 

0 

1 

1 

Bietcrial flora \aned 

0 

1 

1 

Short bacillus, next day B pyocyancus 

1 

0 

1 

Hod shaped bacten i, neither pneumococci nor streptococci 

Hod sh iped b icteria 

0 

1 

1 

1 

0 

1 

Xo org inisms in smear, mouse inoculation sterile 

1 

0 

1 

Pus steiile 

1 

0 

1 

'lotal 

38 

24 

02 


In seven, the aiticle gave no clue to the somce of infection In a few, 
the peiicardial disease resulted from an extension of an inflaininatory 
piocess in adjacent structuies directly into the pericardium In the 
majoiity of instances, however, the pyopencardium was attributed to a 
metastasis fiom a distant focus of infection Osteomyelitis and pvemia 
weie responsible foi twenty of these cases, and diseases of the lespira- 
toiy tiact accounted for seventv-fiA'C Of great interest in this connection 
was the incidence of pneumonia and empyema, eithei alone oi in com- 
bination as a coincidental, primar\ or secondary process, one or the 
other oi both liaMiig been noted in fiftj-one cases 

Baitn loloqu Exaimmihon — Bacteriologic examination of the pu^ 
was made in s)\t\-two ot these cases In tw'O instances, the exudate 
wa'' ‘'terile In one case the colon bacillus was responsible lor the con- 
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(lilion It h.ul been iiilioclucefl ftoin without thtough a stab wound, 
bowcuci \ sc.ittci iut,M)f otbei oig.misnis w. is mentioned, such as B pyo- 
and B pt i i i iiu/i iis but the ciutf oficndeis weie the pneumo- 
cottiis t\\eiit\ -eii^hl tunes the stieptoeoccus. thiitcen times and the 
stapin luLoeius thiiteen tunes Death eiecuiied m 37 03 pei cent of the 
pinulenl pnenmoeoecR pemaiditie i,Moup in 308 pei cent of thestiepto- 
eoeeie and m s3 8 jici leiit ol the stajdn lotoeeie Although it is not safe 



Fig 3 — First st^ge in the xiphocostal approach for pericardiotomy 


to generalize fiom such a small series, these obseivations seem to indi- 
cate that the staphylococcic infection is the most deadly of the thiee 

Paiacentcsis — Diagnostic puncture was piacticed on eightv-six 
patients, without injuiy to the internal mammary aiteiy to the peii- 
toneum oi to the heart Occasionally the pleuia was tiaversed In 
fifteen cases diagnostic punctuie was not attempted, and in twent 3 r-seven 
instances the lepoit failed to mention whethei the proceduie was 
employed or not 
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The sites usually elected for puncture were the left interspaces near 
the sternum from the second to the seventh mclusn’-e, more rarel) the 
left fifth and sixth spaces just within the outer limits of pericardial diil- 
ness, the left costoxiphoid angle, the subxiphoid route, the right fourth 
and fifth spaces near the sternum and the light chondroxiphoid region 
Occasionally the patient was tapped more than once, for either diagnostic 
or therapeutic purposes, but the latter invariably failed to render lasting 
benefit On the other hand, man} authorities condemn the use of the 
aspiration needle, first, as being too hazardous, and second, as unneces- 
sary for making a correct diagnosis in the piesence of the characteristic 
physical signs and roentgenographic evidence If in doubt as to 
the nature of the disease, it is much safer, the} claim to cut dovn onto 
the pericardium and to entei this structure under direct vision rathei 
than to jab a needle blindly into the chest with the possibility of entering 
the pleural cavity and thus instituting an empyema or of puncturing the 
heart and causing the death of the patient from hemorrhage While 
there are numerous instances on record m which the heart has been 
punctured during an attempt to aspirate the pericardium, f oi tunateh the 
accident is relatively uncommon, and, if it does occur, is ordinanl} quite 
innocuous, but it may piove fatal (West) When a paracentesis peri- 
cardii has been definitely decided on, if pus is suspected, Pincoffs 
cautions that the needle should be introduced close to the sternum 
through the lowest possible intei space on the left side, with its point 
directed slightly downward and laterally so as to parallel the ventricles 
Another strong objection to paracentesis is the obtaining of a dry tap, 
even in the presence of pus Among others, Coutts had this experience, 
which tended to upset a diagnosis otherwise well established and made 
him hesitate momentarily about sanctioning operative relief 

Aspiration is valuable only when fluid is liberated, liut, as has already 
been intimated, it may prove a hindrance rather than an asset In this 
connection, the question as to the situation of the heart ivhen the peri- 
cardium IS more or less full of fluid is of some moment Brentano, from 
his clinical experience, declares that in all pericardial effusions the heart 
lies most often right against the anterior wall of the sac even if adhe- 
sions are not present, and that in many cases there will be a fusion 
between the j^^ricardium and the anterior wall of the heart This 
means that the heart is generally in a position easily reached by the 
needle and likeh to be punctured unless excessive care is exercised when 
the needle is introduced On the other hand, ivhen aspiration fails to 
disclose the expected pus, if the clinical signs indicate its presence, ade- 
quate surgical measures should be promptly initiated for as a rule the 
pericardial fluid lies behind the heart and is therefore out of reach 

Pits — The amount of pus varied from a few drops to as much as 
7 500 cc Often the exudate was under high pressure and was described 
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(in (Xi^asion as fetid, hlodd-slaincd, thin, IuiImcI, thick, hnght gieen, 
gi.iyish iclUnv (.uanii, inoilcnsivc ni cloudy In the laigc piopoition 
of nistancts, it liad collected helnnd the heait and had pushed this oigan 
foiwaid duecth .igainst the tinteiioi ])eiicauhal wall In a few of the 
c.ises, the he.nt w.is .itt.iclud to the jieue.ii diuin by him adhesions 
Usualh It was closely .iii]no\imaled to the pciieauhum, hut on rare 
orc.tsions a thin l.iiei ot pus w.is found intei posed between these stiuc- 



Fig 4 — Incision into the pencardnim through the xiphocostal route 


tures For this reason, paracentesis is inadvisable, as theie is consideiable 
dangei of injuiing the heait In foui cases of this senes, the fluid 
evacuated was potentially puiiilent, for it contained pyogenic oiganisins, 
and the discharge promptly changed to pus soon aftei drainage was 
established 

Diagno<!t <: — The question of a collect diagnosis depends largely on 
a recognition of those diseases in which pyopencarduim is a complica- 
tion Then with a careful routine examination of the chest when the 
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patient is not doing well, supplemented by a roentgenogi aphic examina- 
tion of the thoracic viscera and, if deemed necessary, by a paracentesis 
peiicaidii, difficulty should not be experienced m ai riving at a proper 
conclusion In this senes of 128 cases, diagnosis was made before 
operation m 116 instances, in two aftei opening the chest for the evacua- 
tion of a supposed pleural exudate, and in ten the time of diagnosis was 
not mentioned Osier states that m spite of the clear-cut clinical pic- 
tuie, probably no other serious lesion is so frequently overlooked In 
this connection, it is interesting to note that Stone found purulent peri- 
carditis in forty-four, or 14 5 per cent of 300 autopsies performed on 
patients who died of pneumonia, none of whom had been operated on 
A diagnosis apparently had not been made in any of these cases Bar- 
kan and Lucas have gathered from a total of 3,248 autopsies, made at 
the Haivard Medical School from 1896 to 1911, six cases of suppurative 
pericarditis , of 324 cases of all types of pericarditis, Cowan discovered 
at necropsy twenty-four instances of the suppurative variety In the 
cases of Craig and Mann, the abdominal symptoms so simulated an 
attack of appendicitis that the malady with which they were dealing was 
at first thus intei preted One of the patients in our senes was sent to 
the hospital by the attending physician under this impression Fortu- 
nately, the ei ror was soon recognized, and with the institution of proper 
medical measuies, no damage resulted from the mistake 

Pjnnaiv Opootive Results — Of the 128 cases herein collected, 
seventy-one patients, or 55 47 pei cent, lecovered, fifty-six, or 43 65 
per cent, died, and in one case, or 0 78 per cent, the outcome was not 
mentioned According to Rhodes, the death rate in patients not operated 
on or tieated by aspiration alone is 100 pei cent, and under similar cir- 
cumstances Pincoffs estimates a mortality of well above 70 per cent for 
the purulent pneumococcic group By comparison of these figures, the 
superiont} of pei icai diotomy is indisputable in that it offers a salvage 
of at least 50 pei cent against, at best, only sporadic cases of lecovery b> 
other kinds of tieatment 

A lesection of a rib or costal caitilage was made in seventy-one cases 
Of this number, forty-two, oi 60 per cent, of the jiatients recovered, and 
twent} -eight or 40 pei cent, died According to the preference of the 
suigeon, from the third to the eighth rib on the left side and the fourth 
and fifth iibs on the right weie selected for this purpose, but the left fifth 
was the one commonly chosen The approach was made through an 
intercostal space in thirty-nine cases, wuth nineteen, or 48 7 per cent 
cures and tw'ent} , or 51 3 per cent, deaths Of the remaining nineteen 
cases fi\e operations w^ere performed by the transsternal route, with 
three cures and two deaths, one by a trap door, wuth recovery, two by 
incision at first and later a resection with cui es , one lit incision 
through skill nisei tion of a trocar and the institution of continuous sue- 
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tioii, with iCLOvci} , in nine opci.ilions w'hich were not described, thiee 
p.ilients ieco\eied and five died and in one ease the lesult was noc 
gneii On the wdiole, it w'onld appeal fiom these figuies that peii- 
eaidiotoniy thimigh the leseelion of a iib is a slightly lietter pioceduie 
than thioiigli iin inteieosliil space At any late, by aflfording more room, 
It adds gieatl\ to the comfoit of tlie suigcon and lessens rather than 
inci eases the opeiatne ha/.iids 

'J he question of leeovei} seems, how'evei, to depend moie on the 
ctiolog) of the lesion than on tlie method by which the pericardium is 
.itt.ickcd 'J heie w’eie twelve cases of gunshot or stab wounds, with 100 
pel cent cuies, fifty of pneumonia, wntli 50 pei cent cures, seventy-five 
of icspiiatoi}’ lesions, wnth 49 3 pei cent cures, eight of pyemia, with 
37 5 pel cent eiiies, and fifteen eases m the osteomyelitic group, with 
33 33 per cent cuies 

Symptoimitoloqv — 'J hose inteiested m this phase of the subject 
should consult the table wntli absti acted case reports Therein will be 
found 111 sufficient detail the subjective and objective observations as 
recoided in (he oiiginal souices According to this table, enlargement 
of the aica of piecoidial duhiess occuiied ninety times, rapid pulse, 
fifty-nine times, quickened lespiiation, foit 3 ’^-one times, distant and 
weak lieait sounds, fifty times, elevated temperature, fifty-eight times, 
normal tempei ature, six times, inaudible lieait sounds, seven times, 
paradoxical pulse, ten times , enlarged and displaced hvei , sixteen times , 
epigastiic tenderness and pain, fifteen times, apex beat not palpable, 
tw'ent^f-four times , luilging precordiiim, eleven times , dyspnea, fifty 
times, cj'anosis, either local or general, foity times, friction rub, twenty- 
six times , absence of friction murmur, eleven times and leukocvtosis, 
thirteen times 

Many of the case lepoits aie meager, however, therefore, they are 
of little value foi statistical purposes Of particular mteiest clinically 
IS the occasional absence of fevei (Speed, Stoker, McConnell) Not 
much reliance can be placed on the presence of the fiiction muimur, as it 
IS fleeting and has often disappeaied, if it has been present, before tbe 
examination of the patient has been made In spite of a large effusion. 

It was noted by Gluck in one of his cases Of the utmost value is the 
bottle-shaped i oentgenogi aphic shadow in the center of the chest The 
roentgen ray was first used for this purpose by Napalokow on March 7, 
1902 It IS mentioned as having been employed in thirty of the cases 
comprising this series 

Open drainage at the eailiest possible moment, as advocated by Gas- 
ton, appears to be the best way of handling this malady Unfortunately, 
a careful analysis of the material available is not m accordance with this 
view, for of the nmety-six patients operated on within from a few days 
to eight months aftei the diagnosis was made, fifty-six, or 58 47 per cent. 
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lecoveied and foity, or 41 6 pei cent, died, of thiity-six patients oper- 
ated on within a few days, twenty, oi 55 5 pei cent, lecoveied and six- 
teen, 01 44 5 pel cent, died, of sixty-one patients opeiated on within less 
than two weeks, thiity-foui, oi 55 7 pei cent, lecoveied and twenty- 
seven, 01 44 3 pel cent, died , of seventy-eight patients ojiei alecl on 
within two weeks, foity -five, oi 57 5 pei cent, lecoveied and thnty-thiee, 
oi 42 3 pel cent, died, of eighteen patients opeiated on aftei two weeks, 
eleven, oi 61 1 pei cent, lecovered and seven, oi 38 9 pei cent, died 

Regal dless of the time which has elapsed between the diagnosis and 
the opeiation, the piopoition of ernes maintains a faiily unifoim level 
Some factoi othei than eaily opeiation must, theiefoie, be the detei min- 
ing influence as to whethei the patient is to live oi to die In this 
connection, however, Klose and Stiauss voice the opinion that it is best 
to Opel ate befoie the exudate has changed to pus They claim that sup- 
puiative peiicaiditis may be pi evented, even in the piesence of pyogenic 
oiganisms, if such a policy is adopted, and they fuinish as substantia- 
toiy evidence a patient treated by them m this mannei with success The 
expel lence of Biooke’- would seem to suiipoit this contention Thiitv- 
Six cases of peiicaiditis secondaiy to osteomyelitis have been lecordecl, 
he says, in which drainage of the 2 >eiicaidium was perfoimed Recoveiy 
aftei opeiation took place m two instances only He attiibutes tins 
high moitality to delay in opeiative inteivention Foi example, in 
twenty of the thiity-six cases, pei icai diotomy was peifoiined in fiom 
thiee to ten days after the fluid in the peiicaidium had been definitely 
diagnosed clinically A good illustration of this is seen in the case of 
the child who was admitted into the hospital with an acute osteomyelitis 
of the left femur, foi which immediate operation was peifoimed 
Eight days latei, the boy did not show any signs of impi ovement. and 
examination of the chest levealed the presence of a pei icai dial efTusion, 
foi which jiai acentesis was ^^eifoimed Tin bid seium was drawn off, 
but at the end of forty-eight houis nncio-oiganisms were not found 
Ten da}S latei, the iiencaidium was again asiniated This time pus 
teeming with Staphylococcus pyoqeucs-au) cus was obtained Pei icai diot- 
omy followed, with death twenty-foui houis latei Other pyemic foci 
A\eie not found at autopsy The other examples are all similar in that 
the jiei icardiotomy was delayed until iiunctuie of the pericauliuni 
leiealed a purulent change in the pericaidial fluid 4 he iccoids of the 
tuo cases in which lecovery ensued aie heie given Both iiatients wcie 
ojierated on iihile the caudate was still turbid 

1 \\ c liaie not included anj of Brooke’s cases in the lalnihtcd list of pericar- 
diotomies because the author has failed to state whether the\ were collected iroiti 
the literature or were original ohsereations From the contents of the article i 
was impossible for us to decide tins ciuestion and r.itlier tiian to duplic.de cises, 
we gne them in a supplemcntare table 
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\ I)o\, ii;<.(l 11 lud osiLonntlitis of tlie right tihia An operation was 
jKifoiniLd iinniLdi iti.I\ l^iglit da\s later, the patients condition was much the 
‘'amc ind foi the fust tune .i pciiLaidiil i iih was he ird On the third daj", it had 
di>>ai)pe lied, ind theie weie definite signs of fluid in the pericardium On the 
twelfth d i\ iftei admission, the eaidiic iic.i w'as enlaiged both to the right and to 
the left Ihe peric.irdnim was tapped, and a slightlj turbid fluid w^as drawn off 
\s this w IS tliought to eontain pus, an immediate pericardiotomy follow^ed, 
sulisequeiit incteriologic examination of the fluid demonstrated the surprising fact 
tint It w IS steiile I'wehe hours ifterw'ard the wound w is discharging pus 
eont lining i iicli growth of 6tat>li\lo(occus {'vogtua-annu'; Three months 
litei, tile Ihw w is c ip,ihle of doing a fair amount of exercise \^o signs of 
idliereiit peiicardiinn were present 

The seeond patient i ho\, G II , aged 12, wais admitted to the hospital for an 
iciite ostconu elitis of the left lilnila, and operation follow'ed promptly Subse- 
qiieiith further osseous foei developed and were incised and drained On 
the tw eiit\ -eighth da\ after the bo\ was admitted, a distinct rub was heard over 
the heal I it disajiiie.ired six hours later Meanw'hile the limits of cardiac dulness 
weie extending, iiid signs of pericardial fluid W'ere well marked Tw'elve hours 
liter, i needle was inserted in the pericardium, and a slightly turbid fluid was 
withdrawn which proved to be sterile At the time, the exudate was thought to 
he infected, and peric irdiotonn was performed, a rubber tube being left in situ 
I'oiir dais after the operation, the fluid escaping from the drainage tube was 
distinctly purulent, <iiid when examined microscopically it revealed Staphylococcus 
p\o(/cncs-aui(U^ At the time of the report, the boy was recovering rapidly, he 
was up and walking ihout the ward and had no signs of adhesive pericarditis 

In case 7 of out seties, the fluid was serohemorrhagic, and the 
patient lecoveied satisfactoiily 

Heie, then, aie foin cases in which the exudate was infected but 
nonpuiulent, and in which all the patients recoveied The question 
natuiall}’’ arises, should this be the line of treatment invariably pursued 
in cases of exudative peiicaiditis potentially purulent^ The evidence 
seems to be in favor of such tieatment, but the answer to the problem 
must await furthei expeiience These are despeiate cases, and anvthing 
that holds the piomise of a lessened death rate should be given an 
extended tiial before it is rejected 

Our investigations would lead us to believe that after the exudate has 
become distinctly purulent a reasonable delay does not compiomise 
mateiially the chances of recovery When the disease has become fully 
established, it would appear that the only hope for lessening the mor- 
tality rate is the eaily recognition and prompt evacuation of attendant 
purulent foci No matter how well or at what stage pericardiotomy is 
pel formed, it fails to succor if an abscess in the pleural cavit}^ is over- 
looked, oi if secondar}" collections of pus in the pericardial sac escape 
detection Occasionally a second intervention may be found necessary 
to relieve a pocketing of the pus, foi better drainage or to prevent block- 
ing of the drainage tube Of the 128 cases collected herein, this 
happened in eleven, namely, once each m cases repoited by Poiter, 
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Ljunggren, Byles, Peters, LeConte, Pool, Wood and Bradley, Lynn, 
Winslow and Shipley, Quincke and Halsted, with six recoveries and 
five deaths Porter, Ljunggren and Quincke first obtained drainage in 
their cases by an intercostal incision, then some time later were com- 
pelled to resect a rib to obtain bettei drainage Peters made an intercostal 
incision which had to be repeated two days latei, because the drainage 
tube had become blocked LeConte had the same experience Wood 
and Bradley, Pool, Lynn, and Winslow and Shipley reopened the 
wound, inserted a finger and released some reaccumulated pus Byles 
incised down to the pericardium and aspirated some pure blood Then 
he closed the wound, but he reopened it latei, incised the pericardium 
and evacuated pus As his patient was not doing well, Halsted intro- 
duced a finger into the peiicardium, but could not detect any reaccumula- 
tion of pus 

On occasions, though fortunately rare, the heart has been noticed to 
cease beating as the pericardium is incised This peculiar phenomenon, 
spoken of as cardiac “still-stand,” has occurred in cases reported by 
Harngan, Metivet and Ljunggren In Harngan’s case, the temporary 
arrest of the heart was relieved by the placing of drams, but the heart 
stopped permanently four days thereafter Metivet had a strikingly 
similar experience With the injection of epinephrine into the cardiac 
musculature, pulsation returned, but ceased permanently in half an hour 
Ljunggren also reports a heartblock which behaved precisely like those 
in the preceding two cases The heart lay motionless in its sac, but on 
compression of the left ventricle it began to pulsate again A year later 
the patient was alive, with the area of cardiac dulness within normal 
limits More than one instance is recorded in which an incision or 
puncture evacuated the pericardial effusion into or through the left 
pleural cavity In some cases a thoracotomy was performed for a sup- 
posed pleural exudate, but a distended pericardium was found to exist 
and was then tapped through the original wound West, Savoiy, Lane, 
and Steward and Garrod have recorded cases illustrative of this mis- 
take 

While the closed method foi withdrawing a pericardial exudate, as 
devised, described and practiced successfully by Whittemoie, may not 
come strictly undei the category of a pericardiotomy, it is nevertheless 
akin to that jirocedure, in that the surgeon ex]:)Osed the pericardium 
through an open incision before puncturing the wall of the sac It is 
applicable only before large masses of fibrin have tormed, otherwise 
some one of the open procedures must be employed 

The presence of an empyema was diagnosed in sixteen patients, of 
whom se\en reco^ered and nine died follow'ing thoracotomi On eight 
occasions this complication w^as overlooked entirely and uas not sus- 
pected until autopsy It is onh reasonable to assume that a few' patients 



II /\^LOII -SHIPLLY—PLRICARDIOIOMY 


337 


in the l.Utci !,nonp would also Iiave lecoveied, if they had had the advan- 
taq;es of a plcuial diainage 

Si\ of tlie ji.itients developed pleiuisy with effusion, in three of 
wliom the condition was found at autopsy Of the remaining three, two 
lecoxcied and one died 

Sccoiuiaiy Optiatwc — Opeiative inteivention for pyopen- 

caidium has been condemned as unwati anted on the giounds that if the 
jiatient escapes wuth his life he will sooner or later develop a fatal 
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obliterative pencaiditis In such cases death is delayed but not stayed, 
and life is piolonged only for a shorter or longer period at the expense 
of a crippling invalidism, unless the patient is relieved by cai diolysis, a 
dangerous procedure in itself and as yet too recent a development to 
have established its real status Fortunately, twenty-nine cases aie 
available in this series which throw considerable light on this phase of 
the subject Instead of supporting the commonl> accepted opinion that 
adherent pericardium is an inevitable consequence, they appear to sup- 
ply ample proof to the contrary In all of these cases, at least five 
months had elapsed since the operation, and in one as long as tw^enty-one 
years had supervened Our investigation shows that twentj^-five of 
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these patients were alive, well and at their usual vocation at the time of 
the report, with then cardiac boundaries within normal limits One ivas 
still ahve, but had developed an adhesive pericarditis, and his death was 
momentarily expected (Davis) Of the three remaining patients, one 
had died three years aftei the pericardiotomy, but as the patient had 
passed from the care of the operator, the cause of death could not be 

Table 4 — Htsioiy of Patients Living Five Months oi More 


Case 

a'lme Ao Comment 


S months 9 

41 

0 months 20 

G7 

109 

8 months 110 

1 year 31 

31 
37 
53 
58 
ei 


so 

98 



117 


124 

2 years 

22 


32 


38 


120 

3 5 cars 

30 


119 

yo irs 

29 

8 ye irs 

5 


50 

9 j cars 

05 

21 vears 

49 

^ot stated 

114 


Moderate degree of cardiac hjpertrophj, but no signs of adhesive 
pericarditis 

In excellent health and attending school, no symptoms referable to 
heart or lungs 
At nork 

Capable of any task, even the most laborious 
In normal health and able to exercise nithout embarrassment 
Quite nell and at rvork 
In excellent health 

Area of cardiac dulncss within normal limits 
Aluo and in good health 
Could play as well as ever 

Well ind doing light work, no dyspnea, no retraction of interspaces 
over or behind cardiac area, outline of cardiac dulness normal, 
apex beat in fifth space within midclavicular line, no venous pul 
s ition in neck, no signs of adhesive pericarditis 
Died of a recurrence of an abscess of the brain 
On roentgen ray examination, heart boundaries were normal with 
sjstolie retraction of precordial region except at the apex, where 
a positive pulsation was seen just inside left nipple line, absolute 
cirdiac dulness, left border showed a mitral configuration, right 
border not demonstrable This meant adhesive pericarditis was m 
issociation with chronic mediastimtis and fusion of pericardium 
with pleura to wall of the chest Author says that this js an 
excellent example of postoperative result, which shows whj the 
prognosis is unfavorable 

In good health, star rctricted shghtlj with each sjstole, no rctrac 
tion at apex 
In excellent health 

Heart m normal limits, patient well 
Was enjojing good health 
He irt normal 
In excellent health 

Died 3 iears later, but author did not know cause of death 
In excellent health 

ho rctriction of spaces with sjstole, heart sounds normal 
Perfectly vjell, no signs of adhesive ptnc irditis, had been for jear^ 
in active work and was capable of any ordinary muscular ellon. 

1 ntirelj well 

Heart in its normal limits, its tone full ind pure, pulse regular 
In good health 

Died liter of idhcsive pericarditis 


ascertained (Eiselsberg) , one had died of abscess of the brain a year 
later (Johnson in Godlee) and one of adhesive pericarditis (Darracli) 
Thus onl}^ tw^o, or 7 per cent, of twenty-nine patients had developed 
intrapencardial adhesions in such a degree as to cause baneful symptoms 
In the light of these observ'^ations, it would appear that the occurrence of 
adhesive pericarditis is not as common as heretofore supposed 

It is true that other cases might have come in this categor}, had the 
patients lived For instance, in case six of our series, it was necessar} a 
few dais after the pericardiotomi to insert a finger into the w'Oiind 
Some pocketed pus and a few loose adhesions w^ere detected, and the 
-adhesions were broken up A }ear afterward the patient was well and 
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did not sho\\ <iin CMdenee clinically of iinpaiied action of the heait It 
IS loo soon to pi edict the ultimate outcome, but fiom piesent appeal - 
anccs the child is com])letely cuied 

Pool had a similai cxieiiencc, hut his patient died thiiteen days after 
the jiei icai diotomy In oui case, seven him, dense adhesions weie found 
scaliinj the heait to the peiicaidium anteiioily at opeiation This 
jiatient is now convalescent, but at inesent it is impossible to foietell 
w'hethei the adhesions wull oi wnll not lefoim Savoiy, Deloime, Sie- 
vcis, Stokei and Alhngham found an extensive adhesive peiicarditis in 
their cases at autojisy, but none of these patients had suivived operation 
as long as a month 

Diainagc — lable 5 gnes an idea of the mateiial used and the 
method of earning on drainage Somewdiat more than half the opera- 


Tabli 5 — Diainagc 
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Tubes 
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0 

60 
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0 

1 
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0 
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Dakin tubes 

2 

1 
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3 
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0 

1 

0 

1 
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0 

1 

0 

1 

Bubber tissue or gutta jiercba 

1 

2 

0 

3 

Glove drains 

1 

0 

0 

1 

Cigarct drams 

1 

0 

0 

1 

Dram protected bj condom 

1 

0 

0 

1 

Gaurc then gau/c m tube 

1 

0 

0 

1 

Plain or iodoform gauze 

8 

5 

0 

13 

Wound left open 

4 

2 

0 

6 

Pericardium stitched to pound and gauze tuck placed in sac 

1 

0 

0 

1 

Pericardium stitched to pound and giuzopick placed in sac, 
later tube substituted 

1 

0 

0 

1 

Aot desenbed 

14 

17 

1 

32 

Xot described, died 1 jear 1 iter of adhesne pericarditis 

1 

0 

0 

1 
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lotal 
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tors showed a prefeience for tube drainage Usually two tubes were 
employed, one placed in the ciildesac on either side of the heart Next 
in popularity came either law or protected gauze drams In six cases 
the wound was left open, and no artificial drainage was used In 
anothei the edges of the pericardium were stitched to the wound, with 
a gauze wick placed in the sac fir'll but later replaced by a tube In 
still anothei the wound was left open, the pericardium was stitched to 
the muscles and a piece of gauze introduced a short distance into the sac 
In those cases in which the peiicaidium was stitched to the muscle or 
skin, a slightly longer time elapsed before the complete closure of the 
wound occurred , on the whole, there is not much choice betw^een the 
methods enumerated, all being attended with about the same percentage 
of primary recoveries 

Lindner, Lane and Lilienthal had to discontinue tube drainage 
because it impinged on the heart and b)'^ irritating it caused a stormv and 
irregular action Riedel and Eichel, in pericardiotomies performed for 
other purposes than a pyopericardium, noticed the same phenomenon 
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In Uncleihill s case, shaijj henioiihag'e occuned fiom the drainage 
tube two days .iftei the pencaidiotomy This was repeated at inter- 
\als until the death of the patient 

Ini(/(iti()i ! — Inigation was used in foity-five of the cases, twenty- 
foui ]Mticnls lecoveied and tw'ent 3 ^-one died The solutions used w^ere 
3 ])ci cent sahc^llL acid solution, 1 pet cent phenol solution, thymol 
solution. CoikH’s fluid, bone acid solution, tincture of iodine, 1 to 10, 
0 5 pel cent hsol solution, lodofoim in glyceiine, normal solution of 
plnsiologic sodium chloiide, bicaibonate of soda solution, sterile water, 
ctisol,- meictiiic chloiide solution m a dilution of 1 5,000, gentian 
violet and suigical solution of chloiinated soda 

In si\t\-thiee instances the question of iingation is not mentioned 
Of these patients thiity-nuie lecoveied, twenty-three died, and in one 
case the outcome is not given In one of the lecoveiies adhesive 
peiicaiditis had occuiied, and death was piedicted, in another of the 
recoveiies death occuued latei fiom adheient pericarditis It is 
specificalh mentioned in twenty cases that iirigation was not employed 
Eight jiatients lecovered and tw'elve died 

Paikei’s expeiience illustrates aptly the importance of making pro- 
vision foi the letuin flow of the iriigating fluid After the 
pencaidiotomy in his case, the pus did not flow well It was thick and 
contained meinbianous shieds Irrigation was practiced, but the open- 
ing in the pericardium became plugged with lymph, and the pressure of 
the tiapped fluid on the heait pioved fatal Rhodes had a similar 
expel lence While he was w^ashing out the pericaidium, the catheter 
became plugged , the patient grew cyanotic, gave a few convulsive 
jerks and was appaiently dead The catheter was pulled out this 
was followed by a gush of inigating fluid Respirations began imme- 
diately, and in a few minutes the patient was apparently as w’^ell as 
previousty, but he died several days later Pool, Wood and Bradley, 
and Stone used surgical solution of chlorinated soda apparently with 
satisfaction Jopson used it with great trepidation, and in fact had to 
discontinue its use because it was not tolerated 

Piognosis — The prognosis, though always grave, is by no means 
hopeless Even in appaiently moribund patients, striking cures have 
occuried Twenty-five patients of this senes weie so listed, wuth fifteen 
recoveries and ten deaths Of much significance from a prognostic 
standpoint is the etiologic element Those cases caused by the introduc- 
tion of pyogenic organisms directly from without, as from a nonsterile 
instrument, in which the disease was therefore limited to the pericardial 
sac, give the best percentage of recovery The pneumococcic r^ariety 

2 Preparation of eusol was described in “Queries and Minor A'otes,” J A 
M A 74 413 (Feb 7) 1920 
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Table 6 — Moitahty Census 


Case 

Survived 

Clinical 

Autopsy 


No 

Operation 

Impression 

Comment 

i 

30 liours 

Pleuritis 

Pus in pericardium, fitty degen 
eration and dilatation of heart, 
miliary abscesses in lungs ind 
liver 

Pied in collapse 

7 

15 days 

Pyemia 

Abscess in the left thigh, no pus 
in pericardium, left lung com 
pletely collapsed, right serous 
pleurisy, adhesive peiicarditis 

During course of dis 
ease had normal torn 
perature part of time 

8 

14 days 

4. 

Pyemia 

Abscess in the left thigh, inflamed 
left "nkle, serous fluid m the 
left pleuri, obliterative peiicar 
ditii, mediastinitis 


10 

IS houis 

Pyemi i 

Patty dcgenerition and dilata- 
tion of heart, fibrmos inguino- 



purulent exudate m pericardium, 
right hydrothonx, obliterative 
left pleuritis, edema of Jungs, 
purulent bronchitis, tlirombosis 
of pelvic veins, necrosis of 
Icidneys 


11 

IS dajs 

Typhoid, 
congested lungs 

Terminal pneumonia, right em 
pycmi, left pleural effusion 


12 

6 days 

Osteomyelitis, 

pyemia 

Deft empyema, granul ition tis 
sue on inner surface of pericar 
dium, death attributed to py 
emia and Jiemorrh ige from 
pericardium 

Ttto dajs after pen 
cardiotomy, liemor 
rhage from drainage 
tube, ceased sponta 
neously and recurred 
vith greater or less 
severity for 6 days, 
vhen patient died of 
exhaustion 

14 

Died on table 

Osteomyelitis 

Nothing of impoitince 

Died during operation 
from trapping of 
iirigating fluid 

15 

18 dajs 

Influenza, 

arthritis 

Small amount of pus and large 
amount of fibrinous exudate m 
ptiicardium 

Death attributed to 
mjocarditis 

10 

17 dajs 

Osteomyelitis 

No autopsy 

Death attributed to 
pyem i 

17 

iep minutes 

Influenza , 
empyema 

Heart adherent to nhole antenor 
surface of pericardium, sero- 
purulent fluid in lover and back 
part of pericardium 

De ith attributed to 
asphj'xia 

19 

20 dajs 

Influenza , 

pneumonia, 

empyema 

No autopsy 

De ith ittributcd to 
sjneope and pyemia 

21 

7 dajs 

Osteomyelitis, 

pneumonia, 

pyeroia 

Bilateral empjema, no pencar 
di il idlicsions 

23 

25 dajs 

Pneumonia 

Thrombosis left innominate and 
jugular jcins, mjocarditis, pjo 
pericardium 

Death attributed to 
heart failure and 
pjemia 

24 

12 dajs 

Osteomyelitis 

Numerous abscesses in vail left 
ventricle communicating vith 
pericardial sac, miliary ab 
scesEcs of kidncjs, caseous focus 
in lung, evidence of pleurisj 

25 

0 d ijs 

Influenz i 

Pericardium empt\ , pus in right 
ankle ind right sternoclaa icular 

Death attributed to 
sop'll*? 


joints 


8 dajs 

Pneumonia 

Pus in pericardium, bilateral em- 

Died in collapse, in 
the nic intirnc bad 

empjema of left lung 

empjema 

pyema adhesue pericarditis, 
ictite nephritis 


Primarj 

les 

In light of autopsy. 
dt=ci=e believed to 

hine origlnatccl in 

interior inwllastlnuni 

17 da^s 

Pneumonia 

Left plcuri=\ infareted lung 
murkj fluid in pericirdium 

In iiieanirbile tfldj"!, 

eotornj for empjema 
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Ci'-o 

No 

^iir\ i\ 0(1 

0)i( r ition 

Clinio il 
Illl)ir(':'-IOII 

Vutopsv 

Comment 

% 

^0 (1 l^ s 

Ihioiimoiilfl 

Piiioaidi il adhesions, some pus 
Ml pciiciiidumi atelcct itic light 
lung somiii in igjt pleural cin 
itN nutmeg Iner, infarcts in 
both kidncNS 

Doith attiibuted to 
he irt failuie 

42 

IT (1 IN'; 

Piiciiiiioiiin 

Pits in porienrdial sac hilattral 
iiiipjonia 

'thoracotomy for bi 
Intel il cnipvenia per 
formed in the mean 
time died m collapse 

n 


O'-tooniNditi': 

Multiple abscesses m the muscle 
of the bent 

Death attiibuted to 
PNcma 

4‘. 

20 (1 1\ ^ 

1 mpNciiiii 


Death attributed to 
c\h lustion had had 
empN cm 1 1 year be 
fort 

40 

12 (JjIN ■: 

rnciimoiiin 

cnipNcmii 

Its 


47 

3 (I IN': 

Ilronclio 
pnciiiiioni 1 

No uitopsj 

Dcitli attiibuted to 
collapse 

4S 

11 liours 

1 iiipNCim 

Periciidium and both lungs 
flnnlN adherent to the N\all of 
the elicst, heart adhcient to pen 
c irdi il sne, disease appeared to 
hue originated ftom i collec 
tion of inspissated pus Ijing be 
tNieen sac and left lung 

Death attributed to 
NNC ikness 

50 

rcN\ (1 ij' 

Pneiinioni i 



M 

19 d IN' 

Pnouiiionn 

No pus in pericardium on the 
left side pneumonia fibrosis of 
the right lung 

Death attributed to 
collapse 

55 

52 hours 

Ostcomjelitis, 

'iippiintnc 

peiitonitis 


No operation for pen 
tonitis as child s con 
dition did not Nvar- 
rint it 

57 

Ultim itelj 



Death attributed to 
general streptococcic 
infection 

59 

6 dijs 

Pj emn 


Disease folloned i mis 
carnage 

CO 

16 diys 

Pneumonn 

les 

Death attributed to 
exhaustion 

G2 

2 di5S 

Tonsillitis 

pneumonn, 

empjema 

Number of small abscesses in 
heart nith some bleeding both 
into pleiiial and pericardial 
cavities 

Pj optrieardium dis 
covered and drained 
through empjema 
cavity 

Cl 

1 month 

Pneumonia, 

empjema, 

measles 

Gelatinous deposit in anterior 
mediastinum abscess betNveen 
the heart and left pleura 

In the meantime had 
had right thoracot 
omj for emnj ema 
died of inanition 

66 

1 NNCek 

Pneumonia 

Pj opericarditis right empjema 
suppurative peritonitis 


69 

2 days 

Measles 

pneumonia 

Gelatinous pus covering both 
lajers of pericardium diph 
theiitic larjngitis 

Diphtheria hid not 
manifested itself dur 
ing life 

70 

Liter 

Osteomjelitis 


Death attributed to 
secondary ostcomje 
htic processes 

73 

r\cntuallj 

Whooping 

cough 

Abscess at the base of the right 
lung empyema of the left lung, 
pus in the pericardium 


81 

13 dajs 

Pneumonia 


During conN alesccncc 
had thoracotomy for 
empNcma of right 
lung 

82 


Pneumonia 


During conN nlesccnce 
thor leotomj for cm 
pjema 
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3 Pyopencardiiim is not necessaiily a lethal condition but its cure 
depends on pei icardiotomy with provision for adequate drainage 

4 Operative treatment should yield about 70 pei cent of cures 

5 The importance of recognizing an associated empyema, whether 
primary or secondary, cannot be unduly emphasized, for in the event of 
such a complication, it is only by incision and drainage of the purulent 
toci in both the pleura and the pericardium that the recovery of the 
patient may be hoped for 

6 Postoperative adhesive pericarditis is not so common a complica- 
tion as IS generally supposed 

7 In those patients who recover, longevity is not appreciablv com- 
promised 

8 A lessening in the mortality rate apparently depends on earliei 
diagnosis and earlier operation 

9 The relatively few instances of pericardiotomy for pyoperi- 
carditis do not by any means represent the total number of these patients 
operated on, for many i emam uni eported , nor ai e the} a ti ue index of 
the incidence of this lesion, as by far the larger proportion never reaches 
the hands of the suigeon 

10 The results of pericardiotomy for pyopencardiiim are neces- 
sarily modified by the gravity of the primary disease 

11 In a limited number of cases operation has proved unsuccessful 
because a coexisting or complicating purulent focus has been overlooked , 
this oversight is especially likely to occur in the presence of empyema, 
unless great care is exercised 

12 Autopsy reports show clearly that suppuiative peiicarditis is 
much too frequently overlooked by the internist 
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VARICOSE VEINS 


ETIOLOGY AND TREATMENT, A CLINICAL AND HISTOLOGIC 

STUDY 

BERLIN B NICHOLSON, M D 

DETROIT 

The occuirence ot varicose veins in the legs m vaiying degrees of 
sevent}', is much moie geneial and frequent than is usually assumed 
Relief is sought only in the moie advanced cases, usually those m which 
considerable incapacitation has occmred While the patient with a 
moie advanced case may bring his malady to the attention of his physi- 
cian, the less marked and eaily case is only observed on careful physical 
examination, and even then onl}^ by the physician who notes the condi- 
tion of the legs with the patient standing Yet, it is the early case that 
ofifeis the most favorable ultimate prognosis Because of the neglect to 
note this condition, the case records of even the best conducted clinics 
are not available m determining the frequency Even a random estima- 
tion would not be of value General observation leads one to feel that 
varicose veins are of greater frequency among the laboring population, 
however, when one considers that the majority of the population belongs 
to this class, the idea loses its significance, other than to impiess the fact 
that the person least able to bear the inconvenience, even unto incapaci- 
tation, is the one on whom the burden is wont to fall 

This latter fact, along with the variation of opinion regaiding the 
underlying cause for varicose veins, has been a constant stimulus to me 
m carrying out those investigations in which I have been interesting 
myself foi some time Though the problem must continue to be rather 
vital, I am at present able to throw some light on certain aspects of it 
Many of the difficulties are only too obvious Perhaps insufficient and 
inaccurate data have caused the most disagreement among those few who 
have found some degree of inteiest in the matter Strikingly little has 
been done toward getting at the underlying cause of the disease, and 
much that has been written is open to considerable criticism Perhaps, 
also, the fact that animal experimentation presents difficulties that, at 
present, seem insurmountable has been an important factor in discour- 
aging seiious effort towaid investigating the disease, a further hindrance 
lies m the inherent anatomic difficulty, and, finall)% a disease that seldom 
causes death is slow to arouse the interest of the patient himself, or 
that of the medical profession, regardless of the degree of incapacita- 
tion and suffering it may cause The great maJorlt^ are inclined to 
accept such a disease as an unavoidable evil and one that should be 

* From the Department of Surger^ of the Henr\ Ford Ho'^pit'il 
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silently toleiated Consequently, the meager effort directed toward 
investigating the cause tor vaiicose veins is traceable both to the inherent 
difficulties of the problem itself, and to the geneial attitude of the 
physician and the patient 

The chief pm pose of this paper is to present a study of a series of 
clinical cases and the lesults of further histologic investigation regarding 
the structuie of the varicose vein itself In working with the patients 
I have been extiemely interested in the family history relative to vari- 
cose veins The matter of age at which the disease first appears, the 
sex, the habits, the condition of the cardiovascular system, as a whole, 
and the distiibution and the character of the veins about the leas, as 
well as other points in the histoiy and the physical examination, have 
been carefully considered Some of the results are doubtless of some 
etiologic and diagnostic value In addition to reporting the lesults of 
my own work, those of othei investigators aie briefly discussed, and, 
since the mattei of treatment is of considerable moment, it too, is » 
considered 

CLINICAL INVESTIGATION 

This study includes 112 cases, of which seventy (62 5 per cent) were 
in males and forty-two (37 5 per cent) in females They weie unse- 
lected m every respect except one care was taken not to include any case 
with a definite history of deep circulatory obstruction, and even some 
with a negative history in this legard were excluded from the series, 
because they bore many of the signs of an old deep cn dilatory obstruc- 
tion Tins was done because it is felt that varicose veins lesiilting from 
this cause aie of entiiely different nature The distribution of the veins 
and the appearance of the legs are usually different from what is found 
in the ordinary type of vaiices, which I have chosen to call “idiopathic 
Those resulting from deeper obstiuction have their origin on an anato- 
mic basis, which is easil}- explained and is sufficient in itself and 
further, the treatment in these cases must be along entirely different 
hues from that usually accepted as good treatment for the idiopathic 
type 

The histones and examinations were all personally conducted, thus 
eliminating certain elements of indi\idual variation They were recorded 
on the history and examination form as indicated Some of the points 
relative to which the patients were questioned are doubtless not impor- 
tant and, consequently, do not deserve comment All patients vere 
examined in the standing posture, the entire extent of both legs being 
inspected carefulh as regards distribution, size, tortuosity and saccula- 
tion of the leins The condition of the great saphenous Aem above the 
level of the knee and the presence or absence of edema pigmentation 
and ulceration about the lower leg were also noted The presence or 
absence of small superficial bluish veins about the feet and ankles seems 
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to have considei able significance They are usually noted only m the 
advanced case of idiopathic vaiicose veins, oi in those cases m which the 
vaiicose veins (frequently small and lelatively few in number) are due 
to sdme undei lying ciiculatoiy disturbance other than that produced b) 
the vaiices themselves These small superficial veins are conspicuous 


History and Examination Form 


C ase U ayZJ'V P Service St// jy. D ate //^, 

, ^ Sex /VI C olo r H eight {„ V Inches 

, yVf- /i-o 

Fonlly Fistory Other causes of varicosed veins In the sa e fonlly ^ /Sfo 

. nq! ^lOncfn-ictAei’ (no 

( 1 ) Relationship^ S6 x fr A ge of development F emoral Thrombosis (^am 

Humber of presnancies before anpearanoe of varice s _ A fte r f 

Hours on feet /o r' Alcohol S, P 


(2) Relattonshi p/l^d^^ sSc. pr A ge ofdevelopment — 


(no 

Femoral ThroTbosis (yao. 


Humber of pregnancies before appearance of varice s A fte r 4 

Oecupatio a/%iy<,.,xr«/~/t- ' tours on feet / o n Alcoho l o ^ 

N ~ (no 


(3) Relation 3 hl p/fat>{^^ Se x Age of development SO 
Humber of pregnancies before appearance of varices 
Occupatio n,^,y^gi^^ ^ ri ours on feet /t m a Alcohol 


Femoral Tnrombosisljfee- 
aft er Q 




Personal History 

Diseases Bheumatis m Q T onsilliti s t-f- T yphoi d Q G onorrhe a p S yphilis 

(Palpitatio n ri 

Heart trouble (Shortness of breath p 

(Precordlal pain n 


Habits and Occupatio n lan<\ (mae h 

Hours on feat n^^Eiposures to extremes in weather (moderate 


(nene- 


Present Illness 


Occupat ion l e/e^Anne. PhO/zipf! />/ /O U/s I ci~ c/es /f) 
Alcohol / C offe e' 0 T ea f~, -^ obaci ^ „ ^ 


(lower calf 


iyee. 

years Fem Throm (no 


sens Illness _ left leg ,.( 

Age of appearance of Varice s IP F irst aopeared on ^ight leg (■aoe er -c al f- 

(tlrfsir 

) Humber of pregnancies before appear^ice of varice s After — 

(^«w (for 

Synotoras (Huming Ulceration / 

(pain trn c{ t^ttV ‘Tl/e. 

Physical Examination / V 

Description of Varices S rt^o// V^o/ /ce s Ov'e/ /}-7ec/ /o- v €fiT-/ <r / 

£uS.a-^'^^ /jL. 

t a rAp er^ j ijAf: Co/y- S/tJhfr 


(with patient standing)^ 

T O \/ e ' 


Location of Ulcer a^j/g/ (f ct t t/ryeft /in /ovve/ O /ie/ Zn/^c/Ze 

leeV ll) paipable>^ _ viVipIe/T^ ^ t>^,/ e. 


Saphenous above knees 

Hemorrhoids () 

Veins on baclc of pendant hand 


Varicocele 


r, not) dilatea 


Hear t //c-r/i,no ni o/ -/■QCiz-rO^. 

, Blood presBur eV JSo PO 

(, Vassermann Ipoft , «feg I ' ' ■' 

Other unusual and pathologic finding s Car, r7 

about the ankles of peisons suffering from deep femoral thrombosis 
What IS true of this type of small dilated vein is also true of edema 
Little or no edema is seen about the ankles of patients who have idio- 
pathic vaiicose veins, unless the process is marked and extensive and 
even then the edema is not of the sev^ere degree often seen in association 
with deep femoial thrombosis 
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Since a rational treatment for the relief of symptoms from varicose 
veins largely depends on the ability of the surgeon to distinguish the 
idiopathic type from that produced by various other circulatory dis- 
tuibanceSj the general appeal ance and distribution of the varices were 
carefully studied and noted m each case The terms here applied in 
defining the degree of involvement and areas of distribution are open 
to considerable criticism, for, at best, they must be quite general Never- 
theless, since all were made by one person, they are open to less 
criticism than if they had been made by different examiners In table 1, 
the number of cases in each group is fairly close, yet the group desig- 
nated as “moderate involvement” is greatest of the three Those cases 
in which the varices were extensive, tortuous and sacculated to varying 
degrees are placed under the first heading Those in which the involve- 

Table 1 — Seventy of Vmxcosed Veins 


Marked involvement 
Moderate involvement 
Slight in\ ol\ ement 


No of Cases 

30 

50 

32 


Percentage 

26 

41 

28 


Table 2 — Condition of Gieat Saphenous Vein Above the Level of tin Knee 




Mile 

Female 


No of Cases Percentage 

No of Oases 

Percentage 

Involvement 

57 

50 

13 

11 

No invoh ement 

13 

11 

29 

25 

Eight leg alone 

10 

9 

D 

5 

Left leg alone 

14 

11 

5 

5 

Both legs 

33 

30 

2 

2 


ment was defined as ‘ model ate” contained many fairly large, tortuous 
varices without evidence of sacculation In each of these groups the 
great saphenous vein above the level of the knee was usually involved 
to a greater oi less extent Those cases classed as "slight involvement 
had only a few varicose veins, which were only slightly tortuous The 
patients vere, as a rule, s)unptom-free, and the condition was noted only 
on routine physical examination, though occasionally a young woman 
sought treatment largely for cosmetic reasons In all cases of idio- 
pathic varicose veins, the distribution about the lower leg appears to he 
of considerable importance, being almost invariably over the med'al 
aspect of the calf , in other words, it corresponds with the distribution 
of the tributaries of the great saphenous vein Involvement of the lateral 
aspect of the lover leg unless the case is veri advanced should alvais 
arouse suspicion regarding the underlying cause for the varices (fig"’ ^ 
and 2) Deep femoral thrombosis injury syphilis diabetes and 
endarteritis must be caretullv ruled out. as, in consequence of the 
attendant circulatory changes, disastrous operative results may follow 
the remmal of the larices 
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Fiom the etiologic standpoint the family history is of extieme 
inteiest (table 3) Of the 112 patients, sixty-two (55 pei cent) gave a 
positive tamily histoi}'^, and fifty (45 pei cent) could not give a definite 
histoiy, 01 gave a negative one These facts seem significant, when one 
consideis that in many instances^ the patients could not be expected to 



Fig 1 — Patient with a history of deep femoral thrombosis of left Itg as a 
complication of influenza pneumonia, nine \ears preMoush small patch of 
varices on outer aspect of leg, also pigmentation and scarring extending to below 
the external malleolus should be noted 

know a gieat deal about the condition of tiie legs ot other inemhcrb of 
their famil}^ especialh^ nught this be true of cases in which the \ariccs 
ma} have been slight and -were not causing samptoms \\'ith due allow- 
ance foi this, placing the percentage of patients with a positne famih 
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histoiy at seventy-five doubtless would not be excessive I am confident 
that heredity is an important factor in the majority of cases This is 
further borne out in studying the relationship of pregnancy to va’ icose 
veins Varicose veins in women who have borne children are generally 
considered to he due to pi essure of the gravid uterus on the iliac vessels, 



Fig 2 — Same patient as shown in figure 1 , absence of varices along media^ 
surface of leg should be noted , pigmentation and scarring from old ulcera lo 
are CMdent below internal malleolus 

which thus causes sufficient venous obstruction to bring about the dilata 
tion of the veins of the legs In a previous paper, ^ this was gnen as one 
of the more likeh causes for varices , however, the results of the presen 


1 Nicholson Berlin B Histopatholog^ and Etiologt of Varicose 
^rch Surg 7 47 (Juh') 1923 
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investigation lead me to feel that piegnancy usually plays only a sec- 
ondar}^ pait in the development 

Of the foity-two women in this senes of cases, thiity-nme were 
questioned legarding the relationship between pregnancy and the 
occurence of the varices Nineteen (48 7 per cent) had been pregnant 
befoie the vaiices weie noted, while twenty (51 3 pei cent) had not 
pieviously been piegnant 

The age at which the varices were first noticed is of considerable 
mteiest and may be of some diagnostic value The age in each of the 
102 cases is recoided in table 4, while in table 5 it is given according to 


Table 3 — Relationship of Patient to Otliei Meinbeis of Family Having Vaiicts 


EeHtionship 

P itlier 

Motlicr 

Grandfnther 

Grandmother 

Brother 


>.0 of C ites 

11 

37 

0 

4 

7 

Sister 
Aunt 
Uncle 
JJepnen 
Cous n 

Eel itionship 

No 

of Cases 

19 

3 

1 

1 

1 


Tablf 4 — 

Age at IVIiicIi 

Vances Fust Appealed 



ige 


M do Fem lie 


tec 

M lie 

Pern lie 

Childhood 


2 


27 


2 

> 

S 



1 

28 


2 

3 

13 


1 


29 



3 

15 


2 


30 


3 

3 

16 


2 


33 


1 


17 



1 

34 


1 


18 


9 

2 

35 


1 

2 

19 


1 

1 

36 


2 

1 

20 


0 

3 

38 


1 


21 



1 



1 


22 


3 


40 


5 


23 


J 

1 

41 


1 


24 


1 

4 

45 


2 


25 


8 

C 

50 


1 


26 


2 

2 

54 



1 

Total 






03 

37 


gioups In the lattei it may be noted that the ages of iirepondei ance 
are 18 (eleven cases), 20 (nine cases) and 25 (fouiteen cases) Of the 
102 cases, seventy-thi ee (C9 pei cent) weie males and thii tv-one (43 
pet cent) females The lattei peicentages are significant]! close The 
occurience of varices in males during the fouith decade of life is tairU 
common, howevei, beyond this peiiod, idiopathic varices laiel}^ if ever, 
occur In the patients heie leported wliose age vas abo\e 40, there is 
consideiable question legarding the deeper circulation Therefore, the 
lesults aie in accoid with the geneiall}'^ accepted vien that !cincc‘' 
always develop duiingeaih life 

The leg fiist invohed and the lelatne se\ent! ot the process in 
each leg when both legs aie in!ohed aie not witliout interest It 
mav be noted table 6, that in eight} cases (71 per cent) botii legs neie 
involved Of the lemaming thiity-two cases in tliirteen (12 per cent) 
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onh the light leg ^^as aivolved, while in nineteen (17 pei cent) only the 
left leg nas imohed It might fuither be noted that, of the eighti 
patients with bilateral involvement, fifty-two (65 pei cent) were male, 
while twenty-eight (35 pei cent) ivere female The greater number 
being males attracts consideiable interest, and several factors ma\ 
account foi this difterence The inference might be that varices are 
more common in males than m females this, hoivever, is contrarj' to 
the usual vieiv Further study of the table reveals that the number of 
cases having the eailier involvement m the right leg equals that haMng 
It in the left leg and that about 60 per cent are males While all these 
figures are interesting, the)'^ probabh have little diagnostic or etiologic 
value 

T \BLE 5 — Agt-Gt oups of the 102 Cases iti IVhtch the Age of Appeo) ance of 

J’aticts Could Be Ascet tamed 



Aide 

Feimle 

Eirlv cliildliood 

2 

1 

10 to 15 

4 


15 to 20 

IS 

7 

20 to 25 

17 

12 

25 to 30 

9 

13 

30 to 40 

11 

3 

40 to 50 

4 


— to 54 


1 


Table 6 — Di'ttnbution of Vaticcs with Rcfocncc to Leg hivoivcd 


Pitients with both legs involved 
P itients TTith onlv right leg involved 
Pitients rnth onlv left leg involved 
Eight leg involved the e irlier 
Eeft leg involved the etrlicr 


Mile Fennle Totnl 

— > . , * r * — 


2>o of 

Percent 

Xo of 

Percent 

No of 

Percent 

0‘i«es 

ige 

C iscs 

ige 

C ISCb 

^gc 

52 

46 

2S 

25 

so 

71 

S 

7 

5 

n 

13 

32 

10 

10 

0 

s 

19 

17 

32 

30 

21 

20 

5S 

7> 

32 

30 

19 

20 

52 

50 


The obserA ations relatn e to the cardiorespiratort s) stem are indicated 
in tables 7 and 8 Forty-two cases (37 per cent) gave at least one of 
the three SAinptoms indicated in the chart while sixt}-nine (62 per cent) 
Aiere free from swnptoms It ma) be noted in table 8, that, of the H- 
patients nmet\ (80 per cent) A\ere found to be free from SMiiptonis 
while twenty -two (20 per cent) revealed the s}nnptoms noted in the 
table In this latter group of cases, onh about half of the patients had 
one or more of the sa mptoms noted in table 7 

The Aalue of the data recorded in both tables is questionable The 
'll mptoms and signs noted are suggestne of cardiorespiratorA trouble, 
but feAA cases gaAe frank signs of cardiac disease Since the conditions 
noted maA haAe been observed Iw men not particularh qualified m 
cardiologA it is doubtful AAhether the condition of the heart ha-' am 
appreciable significance It is hoAAeAer concenable that should there 


NICHOLSON— VARICOSE VEINS 


359 


be a pool heai t action, attended with low pulse pi essure and retardation 
of venous return to the heart, the impairment of the general circulation 
might have considerable bearing on the etiology of varicose veins In a 
ceitain number of cases, in which there is definite damage to the peii- 
pheral vasculai aiea, the lelationship is unmistakable, being observed 
in cases of endaiteiitis, diabetes and syphilis 

The blood piessuie in all cases was recoided An attempt is made 
to ariange the leadings into groups by multiples of ten The actual 
leading was lecorded in the chart of eacli case, but in arranging them 
as indicated m table 9, each piessuie was recoided in the gioup which it 
appi oached most closety If the blood pi essure has any significance at all, 
it suggests that it is normal for the age of the gioup, into which the 


Table 7 — Obsozmttoiis Relative to Caidwiespiiatoiy Symptoms in 111 Paticnti 



No 

of Cises 

Percent igc 

Pitients pitli symptoms 


42 

37 

Patients without symptoms 


1,9 

02 

Pitients with shortness of breath 


32 

70 

Patients wath pilpitation 


27 

04 

Patients with precordi il pun 


13 

30 

Table 8 — Obseivations Relatwe to 

the 

Heal t 



Negiti\c observTtions 
Enlirgement 
Systolic murmur 
Diastolic murmur 
INtra systole 

Positn e cardiorespiratory history 
is’egatiie cardiorespiratory history 


Male 

A 

r . ^ 

No of Cases Percent ige 


59 

6 


G 

C 


G'> 

27 

•32 

9 

27 

27 


Female 


No of Cases Percent igc 


31 

1 

30 

1 


3 > 
-1 

41 

4 


IS 


greater majority of the cases fall The few high piessuies vere in 
older patients with varying degrees of cardiovascular damage Of the 
112 cases, sixty-eight (60 8 pei cent) bad a systolic pressure between 
120 and 140 mm and eighty-seven (78 1 per cent) had a diastolic 
pressLii e between 80 and 90 mm 

The height of the patients in inches is indicated in table 10 the 
majority having a stature ranging between 5 feet 3 inches and 5 feet 9 
inches, with a general average of 5 feet 6% inches 

The data recoided in table 11 mav or mav not have significance It 
might be of mteiest to compare these results with those of a similar 
number of unselected cases This, however, has not yet been done 1 lie 
most striking fact is that nearh all patients ha\e some degiee ot dila- 
tation of the veins of the forearm yet likeh this may be true lor ill 
people But, if it is not true it ma\ be surmised that the dil itaiion 
represents an inherent teiidenci toward lancose -veins or that there is 
poor filling of the right atiium attended with a certain retardation ind 
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congestion of the a enous circulation These possibilities should be given 
further consideration 

The S3unptoms noted and the frequency of their occurrence are indi- 
cated in table 12 B} comparing this %\ith table 1, it will be noted that 
58 per cent of patients having symptoms compares fairly closely with the 
70 per cent of patients designated as having marked, or moderate, van- 
cose involvement This bears out closely the impression obtained during 

T \BLE 9 — Blood PlCSStt! c 


Male Femile 


Systolic 




f 


No of C ises 

Percentage 

No of Cases 

Percentage 

100 

4 

3 5 

1 

09 

no 

7 

62 

6 

53 

120 

13 

11 6 

S 

71 

ISO 

19 

17 0 

5 

44 

140 

15 

13 4 

S 

71 

150 

5 

4 4 

5 

44 

160 

1 

09 

2 

1 8 

ISO 

5 

44 

5 

4 4 

200 



3 

20 

Di istolic 





50 

1 

09 

1 

09 

60 

3 

26 

2 

18 

70 

15 

114 

6 

53 

SO 

27 

24 1 

11 

9S 

90 

20 

18 0 

S 

71 

100 

2 

1 8 

10 

90 

no 

3 

26 

1 

0 9 

120 



1 

09 

130 



1 

09 


Table 10 — Slalutc of Patients 


Height in inches GO Cl C2 63 64 65 G6 67 6S 09 70 71 72 73 74 

ISuniber of cises 1 0 4 10 IS 9 12 12 9 12 7 6 2 2 - 


Table 11 — Dilatation of the J'cins of the Foicaiin in 99 Casts 


Male 

, * V 

No of Cases Percentage 

Marked dll It ttion S S 

Moderate dilatation 46 46 

No dilatation 7 7 


Female 

No of Cases Percent ige 


1 

21 

IG 


1 

21 

IG 


the course of examining the patients It was the rarest occurrence to 
find earh cases vith SAinptoms The most common simptoms ivere 
fatigue and burning each occuning alone or in association vitli one of 
the conditions designated in the table 

Table 13 giAes the obsen^ations relatni^e to three conditions fre- 
quenth associated with Aancose veins The total number of patients 
questioned relatue to these conditions were hemorrhoids, 10a, lari- 
cocele sixtA and constipation iiinetA-four Only 25 per cent of the 
patients had hemorrhoids of which 15 per cent were males Halt ot 
the patients questioned regarding constipation were found to be sufferers 
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to vaiying degiees Of the foity-eight patients, twenty-foni were males 
and twenty-four females These figuies are interesting in themselves, 
but whether or not they have any beaiing on the investigation is prob- 
lematic The stasis and the lesultant toxic absorption attendant with 
constipation may have a direct systemic effect, which possibly lesults in 
a cardiovascLilai asthenia and relaxation sufficient to contribute to the 
process of venous dilatation, ultimatel}^ ending in varicose veins How- 
evei, since constipation is so common to people m general, it is difficult 
to cairy these considerations to a point beyond the hypothetic 

Of the sixty patients examined for varicocele, twenty-four (40 per 
cent) were found to have the condition in varying degrees This is a 


Table 12 — Alosf Covnnon Sv’uptoiiis 


Pitients without sjmptoms 

^o of Cases 

47 

Percent ige 

42 

Pitipnts with sjmptoms 

Cj 

58 

Fitigue 

25 

28 

Burning 

29 

25 

Cnmps 

8 

7 

Itcning 

5 

4 

Aching 

n 

9 



Table 13 — Conditions Occuiitng in Co lain 

Cases 




k 

Fern lie 


No of Cases 

Percentage No 

of C I'es 

Percent igc 

Hemorrhoids 

16 

15 

11 

10 

No hemorrhoids 

47 

45 

31 

SO 

V iricocele 

24 

40 



No varicocele 

3(> 

CO 



Constipation 

24 

25 

21 

2') 

No constip ition 

32 

S3 

14 

15 


somewhat high percentage, yet it is doubtful that it cariies with it any 
gieat significance, other than to suggest that the varicose piocess ma} 
be fairly general for the particular individual 

HISTOLOGIC AND ANATOMIC IN\ ESTIGATIOX' 

Elsewheie ^ aie reported the results of a study chiefl\ confined to the 
finei and gioss anatomy of the A^aricose vein itself This i\as based on 
eight sections taken from four patients, and eighteen gioss specimens 
obtained from cada\eis The microscopic sections nerc studied care- 
fully foi evidence of changes in the smooth muscle, connectne tissue and 
vasa vasoium, the gioss specimens, yith reference to number and jiosi- 
tion of valves in the great saphenous external iliac and ui)])er lemorai 
veins, also, the fiequenc} of anastomoses between the saphenous and the 
deepei veins 

Since the literature is at eanance as reiiards the microscoiiie 
anatonn of the eaiicose ACin the le^el in the saphenous \ein irom which 
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the microscopic sections were obtained was carefully noted, for it was 
felt that much confusion m the picture is due to selection of the tissues 
at random This tended to- eliminate some of the difficulty in arriving 
at anything like a definite conclusion, yet, since for each level, the 
changes noted in a single section might vaiy from those suggesting the 
earliest to the latest, the conception of a chai actenstic pictuie for each 
level remained difficult In fact, the variations in stiuctuie noted in 
each section were so extreme that it was virtually impossible to give a 
definite description for each level In almost the same field one might 
see evidence of hypertrophy and hyperplasia of the muscle cells, along 
with varying degrees of change in the collagenous and elastic fibers In 
the same sections might be seen a greatly thickened area adjacent to one 
thinned out to a meie membrane (figs 3 and 4) This vaiiation is due 
to the irregularity with which the vein has dilated The thin areas repre- 
sent the walls of sacculations , and, it is at these points, in advanced 



Fig 3 — Transverse section of membranous portion of varix above level of 
knee , vil indicates wavjf, unhealthy and attenuated, smooth muscle cells contain- 
ing densely staining, elongated nuclei of irregular outline, c, connective tissue 
cell , c, elastic fiber , end, endothelium , X dOO 


varicose disease, that the vein may rupture upon the slightest provoca- 
tion Besides this variation in the pi''ture for each level there is a stdl 
greater variation for differ ent levels, the more marked degenerative 
changes being noted below the knee where the hemostatic pressure is 


greater 


The Ultima of the great saphenous vein near its opening into the 
femoral is thickened in areas and contains a considerale amount of 
smooth muscle longitudinally disposed In this layer, one mai clear!) 
distinguished the nuclei of muscle cells in all stages of amitotic division 
This Mas nwanably noted in the thickened areas, in which the muscle 
cells were much more numerous than in the normal ones The media 
at this level is by far the thickest coat and is composed of circularly d'S 
posed muscle embedded in connective tissue There is a distinct interna^ 
elastic membrane and a less marked external elastic network Both ot 
these are composed of coarse elastic fibers, arranged more or less on,,i 
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tudmally The adventitia heie is somewhat less thick than the media 
and IS composed laigely of connective tissue in which theie aie manv 
elastic fibeis At intervals, longitudinall}'^ disposed smooth muscle mav 
be seen The sti iking feature at this level is the lelativel}^ healtln 
appeal ance of the tissue and the lack of thin aieas m the venous wall 



r,g 4 — Segment of trans\erse section of \ancosed saphenous \cin abo\c inltr- 
nal malleolus, A indicates ad\entitia, 1/ media / intinia, tliickeiiing intcrinl to 
internal elastic membrane is cMdeiit con indicates connectne tissue, col, coll i- 
genous fiber bundle, c connectne tissue cell < elistic fiber, ii, external clastic 
ii-’twork, end endotbeliuni in intcriial elastic membrane nil muscle in longi- 
tudinal section, ml muscle m transicrse section X 266 

Mote distal to the saphenous opening tliere is a less lieahbt ipnc ir- 
ance to the muscle, a greater amount ot connectne tissue a It-s ni -rked 
and a less complete internal elastic meinbrniie and perlnjis a more gen- 
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eral thickening of the intima, which may he either internal or external 
to the internal elastic membrane Near the middle of the calf of the leg 
the longitudinal muscle in the adventitia may or may not be found, and 
at a level above the internal malleolus it is never found The most strik- 
ing feature noted m sections taken from immediately above the internal 
malleolus is the reversal in the disposition of the tissue layers found in 
the media Instead of the muscle being circularly arranged it takes a 
longitudinal course Likewise, the elastic fibers m the elastic la)'ers and 
the collagenous fibers in the adventitia are, for the most part, circularly 
arranged It might also be further noted that muscle cannot be found 
in the intima at this distant level in the leg 

The study of the eighteen gross specimens revealed that, in each 
case, save one, a pair of valves occurred in the external iliac vein, about 
3 cm above the saphenous opening Six veins had a second pair of 
valves, from 7 to 10 cm, above the saphenous opening In every speci- 
men there was a pair of \'alves guarding the saphenous opening and 
about 2 5 cm below the opening, a second pair could be constantly 
found Below these, there was not any’^ regularity of arrangement The 
most significant fact, however, regarding the valves in the saphenous 
vein, below its opening into the femoral vein, was the regularity with 
which they guarded the orifice of the branches opening into the saphe- 
nous vein Almost without exception, there was a pair of valves just 
within the mouth of the entering branch , and in those few instances in 
which this was not true, a pair of valves was found in the saphenous 
vein immediately below the orifice of the entering branch, which 
amounts to having them in the mouth of the vein itself 

Various authors have suggested that in certain cases of laricose 
\eins there might be a trophic process involved in bringing about the 
diseased condition So. for some time, I have been interested in study- 
ing the nerve distribution of the normal and the Aancosed vein In this 
investigation the varicosed ^ eins from four operatn e cases were utilized 
Sections from various le\els in the leg were chosen These were treated 
by the gold chloride technic after the method described by Jordan 
Se\eral \ariations in the application of the technic were earned out 
with varying degrees of success Best results were obtained when small 
pieces of freshly remoxed tissue w^ere used and treated for twentx 
minutes in freshly filtered lemon juice These were hurriedly washed 
in distilled water and placed in the dark for one hour in a freshly 
prepared 1 per cent gold chloride solution They were again hurriedly 
washed m distilled water and placed in the dark for forty -eight hours 
in a 25 per cent aqueous solution of formic acid After this they were 
x\ ashed dehxdrated embedded m paraffin and sectioned Some of tie 

2 Jordan, Harxej C \ Text-Boot, of Histologx, \*tw y ork, D tpp 
ton S. Co 
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sections weie countei stained lightly with hematoxylin and eosin, but 
this was of little or no value, foi the moiphology of the tissue is not 
sufficiently pieseived by the method to be brought out, as it is aftei being 
tieated m the oidinaiy fixing agents 

The normal veins studied were taken fiom two recently amputated 
legs One was the left leg of a man, aged 34, amputated because of a 
seveie ciushing injury to the upper thigh, the othei was the light leg of a 
gill, aged 16, amputated because of a saicoma of the lowei thigh Both 
gave histones and evidence of a normal venous circulation The tissues 
weie removed within an hour after amputation and tieated aftei the 
technic noted previously^ 

The tissues from two of the varicose vein cases were so pooih 
stained that the neive terminals were inadequately defined All ot the 
othei s were sufficiently satisfactoiy'^ to be used in this study In some 



Fig S — Section of media of saphenous vein, showing itf, none fibrils, ter- 
minating in association with smooth muscle, vi, c intervening connecti\e tissue, 
X 1,000, gold chloride teciinic 

of them the nerve fibrils weie beautiful]} shown (fig 5) 4 he\ 

appealed as delicate, dark slightly tortuous and branching fibers dis- 
tributed to the muscle bundles Their appearance was not unlike those 
descubed by Lai sell ^ m the wall of bronchial blood lessels The knot- 
hke dilatation described by him along the fibrils ivere not clearh defintd 
Though theie was more oi less irregularitt in the fibiils this was in all 
piobabihty due to iriegulai deposition of the gold salt The character 
and distnbution of the fibiils did not seem to \ar\ there apjiareiuK 
being as many to the muscle of the lancose lein as to that of the 
noimal vein In addition to the teiminal fibrils themsehes main mu ill 
neive blanches weie seen all thiough the adicntitia and outer portion of 
the media (fig 6) 

3 Larsell, O X'erco Tcnnnntioin in llit Lunir oi tlx Rahhii I t mtiji 
Neurol 33 105 (hme) 1921 
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During the course of these studies part of the tissue was fixed in 
formaldehyde and stained with hematoxylin and eosin In studying 
these, the most outstanding feature noted was the unhealthy appearance 
of the muscle m the media of the varicose vein, as compared with that 
found m the same layer of normal veins In the pathologic material, 
the cells weie somewhat attenuated and the nuclei elongated, pyknotic 
and moie deeply staining than those found in the normal tissue The 
chaiacteristic light staining area surrounding the nuclei of normal 
smooth muscle cells was virtually absent about the nuclei of those found 
in the vaiicose vein (fig 7) These results further support the idea 



tig 6 — Small nerve trunk found in adventitia of normal saphenous vein, n 
indicates non-medullated fiber , m, medullated fiber , nf, nerve fibril , c connective 
tissue, X 1,000, gold chloride technic 

that the undei lying process in the formation of varicose veins is degen- 
eiative, though the factor bunging it about may vary under different 
circumstances 

TREATMENT 

The treatment for vaiicose veins may be directed along three differ- 
ent couises depending on the extent of involvement and the underlying 
cause It may be prophylactic supportive or surgical or even a com- 
bination of the three Regardless of the procedure followed, the result 
in manv cases is far from gratifying and in some it may be disappoint- 
ing When the disease is earh and the involvement of the veins slight, 
treatment should be directed toward preventing further damage This 
IS best accomplished bv hav mg the patient work at an occupation v\ hicli 
will keep him off his feet at least part of the time Mam think that 
standing for long hours without being able to walk about promotes the 
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establishment of varices Though this contention is not suppoited b> 
statistics, there may be some basis for it Considering the plnsiologic 
and anatomic factors i elating to the circulation of the legs it is easi 
to undei stand that the massaging and pumping action of muscles 
bi ought into play during locomotion, might improie the circulation 
sufficiently to keep the musculature of the venous wall in such a state 
of nutrition and tone, as to prevent the veins fiom becoming dilated 
Some hold that the anatomic relationship between the ^em and the 
fascia surrounding it, as the foimer turns inward to enter the femoral 
vein, IS in man}'- cases largely responsible This, too, lacks conclusive 



Fig 7 — Comparatue drawings of muscle found m media of cancoscd ( /) 
and normal (5) saphenous vein , in A the nuclei arc elongated and p\ knotic, 
whereas in B a more normal appearance is obscr\cd, the muscle cells being larger 
and the nuclei being surrounded bj the characteristic clear zone X 1,000 hem- 
atoxylin and eosin technic 

pi oof but deseives caieful consideration and further stiuh riirntr ^ 
who IS stronglv inclined to this \iew gnes a clear description of llit 
anatomic stiuctuies invohed 

The hiatus in the fascial sheath of the thigli is houiukd on the outer suit 
b% the iliac portion of the fascia lata which has a sharp well-defined edet 
known as the falciform border The upper portion of this known as ilu 
superior cornu turns inward siiperficialh to the leinoral sheath to jo n Poi 
part s Ligament The lower portion known as the iiiitrior cornu cunts 
inward deep to the terniinatioii of the internal siplicnous \ein but suptrfici d 'o 


4 Turner P Ftiologt and Treatmeiu oi \ aricose \ein' (ju\ s Hti^p 
Rep 73 22S-232 ( \pril) 3 921 
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the femoral sheath, to become continuous with tlie pubic portion of tlie fascia 
lata which covers the pectmeus and adductor longus muscles and is attached 
to the iho-pectineal line of the pubis Tliough there is no sharp alteration in 
direction, the internal saphenous vein here crosses the well-defined inferior 
cornu of the falciform edge and joins the femoral vein on a deeper plane, the 
sharp fascial margin intervening between tlie two vessels This arrangement by 
no means necessarily causes obstruction, but it is a relationship where some 
additional factor may easily produce a slight but definite degree of obstruction 
which, acting continuously or intermittently over a long period, may produce 
far-reaching results The additional factor is, I suggest, increase in the tension 
of fascia lata In the sitting or recumbent position the fascia lata is relaxed 

This same aiithoi suggests that the lelationship between the saiihen- 
ous vein and the opening of the superficial epigastric, the superficial 
ciicumflex iliac and the external imdic vein may, in ceitain cases, be a 
contributing factoi toward the development of vaiicose veins Since 
the direction of the flow of blood m these veins is dowiiwaid, and inoie 
01 less in direct opposition to the cm rent in the saphenous vein, it may 
be responsible for certain retarding effects on the saphenous circulation 
But, if this weie tiue, one might exiiect to see the first effects in the 
upper saphenous vein near the point at which these branches enter Yet 
It IS only a matter of common observation that the upper poition of the 
saphenous vein rarely becomes varicosed until relatively late in the 
course of the disease While the relationship between the upper end 
of the saphenous and the fascia, and that between the vein and the 
entering branches, are worthy of consideration, both lack anatomic and 
physiologic support 

In the early case, accordingly, treatment should be diiected toward 
preventing further inciease in the varicose process Aside from favor- 
ing the legs posturally, too strenuous exercise should be forbidden, for 
a few patients give histones suggesting a definite relationship between 
vigorous athletics and the occurience of the varices In the moderately 
advanced case there may be some question regarding the preferable 
treatment In the majority, exteinal elastic suppoit should first be 
tried While it cannot be expected to eliminate the varices it may give 
consideiable lelief fiom symptoms, if there are any, and also prevent 
the v^eins from fuither dilatation The great difficulty with its applica- 
tion IS in getting the patient to carry out the measure faithfully ^ The 
wide knit bandage leapplied each morning is the most effective They 
are least costly^ and easily kept clean, though more or less bothei sonic 
to apply and to women they are unsightly'' Elastic stockings arc more 
readily' applied and do not appear so conspicuous through silk stochmgs, 
but at best are unsatisfactory' Often they do not fit properly from 
the first, and usualh can be vv'orn onlv a short time without becoinin,,, 
to a greater or less degree ineffective Furthermore, during the lot 
summer months patients often complain considerably' of the added heat 
and frequenth of excoriation which also adds to the discoinfoit 
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The more advanced case of varicose veins and ceitain ot tlie less 
advanced ones aie most satisfactorily tieated with singeiy Though 
surgical treatment is at best often disappointing it is thus far the most 
satisfactoiy method known for those cases in which the \eins aie 
tortuous, thin-walled a''d sacculated, with piobably an overl}ing pig- 
mented, unhealthy skin In a numbei of such cases theie ma\ be such 
a poor state of nutrition of the tissues as to have caused ulceration The 
S3unptoms too may be distressing and, theiefore mav constitute a 
further cause for demanding the more radical treatment As a mattei 
of fact, when the disease seems to be progressive surgical treatment is 
sometimes justifiable for the puipose of preventing these late and 
advanced tiophic changes, which are not readily relieved aftei the\ ha\e 
once become established Prior to attempting suiger\, an effoit should 
be made to cure an)'- ulceration that may be present When this is 
impossible, the soie should be made as fiee fiom infection as possible 
and at operation sealed off fiom the operative field The aAeiage ulcer 
lesponds leadily to the tieatment usually ad\ocated, but it is of paia- 
mount impoitance to keep the patient off his feet even to the extent 
of his remaining absolutely in bed 

Before attempting to remove the varices, one should make a careful 
study of each case to determine the extent of the deep collateral cn dila- 
tion If this IS not done, grief is certain eventuall) to befall the sui- 
geon Of piime importance is a careful history to lule out deep 
femoral thiombosis which may hare resulted in obstiuction to the 
deeper venous circulation Varices coming on after an injur\ to the 
leg 01 pelvis, 01 even aftei an illness though definite histor\ of dccji 
femoral thiombosis cannot be ascei tamed must be looked on with gitat 
suspicion It is not uncommon dining the com alesccnce of a patient 
to have a slowg progiessive obstruction of the dccpei leins without the 
classic symptoms and signs of deep femoial thiombosis e\er occurimg 
The absence of s)mptoins from deep femoial thiombosis is frequenth 
impiessed on us w'hen a sudden fataliti fiom pulmonan emboli''m 
occuis following an otherwise simple opeiation Frcqueiitl) the onb 
suggestion of impaired cii dilation is manifested m the foim of undue 
and pi olonged asthenia of the legs possible attended with shghth iiamtu! 
sensations 

Fuitheimore, certain of the s\btemic diseases must be ruled out 
Not infrequenth as a complication of sephihs diabetes and cert on 
cases ot endarteritis changes take place m the circulaton tunction oi 
the legs which pioduce a condition that nia\ easih le<id one i^trae 
Attending these circulator) changes earices almost imanahh mike tluir 
appeaiancc, but thee usualle arc not cxteiisne occur relaiieele Fter m 
life than do idiopathic eaiices and haec a more or Ic-s char'ctcr.-tu 
distribution oeet the leg The eems meoieed mae he !e)CUed uneehire 
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over the lower leg, which frequently is brawny, indurated, edematous 
and pigmented, and may bear one or more indolent ulcers Careful 
questioning will often bring out the fact that the varices appear relativel}^ 
late with reference to the disease process involving the leg Even the 
ulceration itself may appear before, or about the same time, the varices 
occur The great saphenous vein above the knee is rarely dilated to 
the extent of being even palpable I feel that in many, if not all, of 
these cases the underlying factoi is impaired nutrition of the legs, result- 
mg from some degree of circulatory failure, perhaps most often an 
endarteritis The vaiices represent only another manifestation of failing 
circulation, rather than being responsible for the failure The mecha- 
nism is probably simple in these cases , as the nutrition of the vessel 
musculature fails, it fatigues more easily, and, being unable to bear up 
under the increasing strain, it gradually dilates This influence, of 
course, is at work m all types of varices , for, as the varices develop and 
the circulation becomes less effectual, a vicious cycle is sooner or later 
established In the counteraction of this influence lies the only rationale 
for the use of elastic bandages, stockings and the like 

The treatment in those cases in which the varices depend on some 
obstruction or impairment of the deeper circulation must be more or 
less palliative Any systemic disease must be treated, and if there are 
ulcers, they must be treated in the usual manner with local applications 
and by keeping the patient off his feet as far as possible Even when 
all of the measures at one’s disposal are carried out, the ulcer often 
cannot be healed Such ulcers, too, respond poorly to operation Sur- 
gery should be undertaken advisedly and the patient should be fully 
informed beforehand as regards the likelihood of failure In some 
cases the ulceration may be so extensive and the symptoms so severe as 
to justify amputation I think, however, that this is not often necessary, 
though I have seen it so in one instance 

Elastic bandages and stockings in these cases are not well tolerated 
and lend themselves poorly to the treatment Usually the venous bed 
is so poor that any constriction of it increases the symptoms to such a 
degree that the support cannot be tolerated As a test for determining 
the patency of the deeper venous circulation in such cases, the application 
of a bandage to the lower leg has been advocated It is doubtful, how- 
e^er, whether this measure is applicable as a differential test in distin- 
guishing between idiopathic varices and those of other origin , yet the 
test may be of value in detei mining the volume of the venous circula- 
tor) system, regardless of -whether it is deep or superficial, or both 
Beyond this application, after a consideration of the mechanical an 
ph) sical factors involved in the procedure the bandaging is of doubt u 
lalue The test is applied by bandaging the leg snugly^ from the foot 
to the knee and then allowing the patient to walk continuously or 
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thiity minutes, oi until definite painful symptoms develop In some 
cases m -which the venous circulation is relatively poor, the bandage is 
tolerated only a short -while If the evidence points to a scant venous 
circulation, regardless of cause, operation is contraindicated 

The natuie of the surgical treatment of those patients who seem to 
be fit subjects for operation deserves serious consideiation At the 
outset. It should be understood that removal of the veins is in man\ cases 
unsatisfactory to a greatei or less degiee The verj nature ot the 
procedure itself makes this true Because of this, various attempts ha^e 
been made to avoid some of the difficulties These have been largeh in 
the direction of varying the method and procedure by which the ^enls 
are removed, or their lumen obliterated Regardless of the method 
selected, it is more time-consuming than it is difficult 

The usual and most accepted method is excision However, before 
any operative procedure is attempted the patient should be examined 
while standing and the varices should be marked with silver nitrate, oi 
one of the aniline dyes that will not be effaced by the regulai surgical 
prepaiation of the leg In the usual case, it is preferable to excise a 
considerable portion of the saphenous vein above the knee If this is 
not done, the vaiices are likely to reciii One may accomplish the 
removal by making an incision ovei the entire length of tlie leg, but 
better by making small incisions at intervals along the course of the \ein, 
incising it, passing a probe up its lumen, securing the vein to the probe 
at the point of the adjacent incision and stripping out the vein througli 
traction on the piobe This lessens the extent of scarring and facilitates 
healing The varices of the lower leg are probably best remo\ed 
thiough longitudinal incisions made over the most piominent masses If 
the incisions aie made in this manner the distribution of the cutaneous 
nerves is not interfered with to am appieciable extent The classic 
Schade operation, in which the entiie cncumfeience of the leg is incised, 
no longer commends itself EA'en the modified Schade operation in 
which the incision extends only part wa-s around the leg is probablj less 
satisfactory than that in which the incisions ai e made in a longitudinal 
direction over the masses of varices If an open ulcer is jircsent ifs 
excision oi incision may promote its healing 

In treating patients with saricose ulcers. Sinus ' .adiocates ner\t 
sti etching or teasing He applied his technic to the inlern il 
saphenous the external popliteal the external saphenous and somctitiK s 
the sciatic ner^e He seems to think that the stretching impro\es not 
oiih the ulcer but also the trophic condition of the -icssd w ill Ii the 
ulcer IS large be either curets it or does an excision folloved with i 
skin graft He reports eighteen cases cl inning a cure in all But 


5 Smits J C T C Varicose L leers \nii Sum C3 '61 (Ma% i I'U'' 
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since some form of operation for the ulcei was done and, in some cases, 
even the varices were lemoved or the saphenous vein was ligated, all 
of which piocedures aie the usual ones and carry with them a con- 
valescent peiiod in bed, there remains consideiable lOom for doubt 
legarding the real value of the neive stretching operation To give it 
credit for the healing of the ulcer seems unfaii, when lest in bed alone 
will bring about healing in the majority of oidinary vaiicose ulcei s 

With the idea of eliminating scar-foimation, so far as possible, 
Keller ® has described a method of obliterating the lumen of the vari\ 
with a continuous silk suture applied subcutaneously He fiist stiips out 
the less tortuous portions of the saphenous thiough small incisions made 
along the course of the vessel The more tortuous portions, which are 
not amenable to this method, are ligated in segments of fiom 4 to 5 
inches (10 1 to 12 7 cm ) and the lumen of the segment is obliteiated by 
continuous subcutaneous silk sutures which are passed thiough the 
vessel wall in such a mannei that the latter becomes collapsed, when the 
sutuies are diawn tight and tied These aie left in place for ten days, 
at the end of which time the lumen has become obliterated through an 
oiganized thrombus 

A further method of ti eating varices without perfoiming an open 
opeiation is thiough injecting the lumen with some substance that pro- 
duces a thrombus, which subsequently organizes, thus obliteiating the 
lumen Hitherto, the mere suggestion of such a method would be sufh- 
cient to thiow discredit on the whole proceduie However, when the 
shoi t-comings and disadvantages of the ordinary open operation are 
considered, any method that is logical and promises something better 
should not be condemned without careful consider ation The thing 
most feared in the application of the injection method is dislodgemcnt 
of a thrombus, with a resultant embolus Yet, it may be that this danger 
has been too seiiousl}^ considered It should not be forgotten that a 
fatal embolus not infrequently follows the operative removal of varices 
Experimental studies of the injection method will be undei taken in 
laboratory animals 

This method has been cai ried out Iw Douthwaite ' in eighty-eight 
cases, in which over 1,000 injections weie made He has used it for 
two 3 ears, seemingly having complete success, and without recurrences 

“The solution used is composed of quinine hydrochloride 4 Gm , 
methane 2 Gm , in distilled water 30 cc A pneumatic tourniquet 
IS applied with moderate piessuie above the line of the vein to be dealt 
with and 0 5 cc of solution injected into the lumen through a hoc 

6 Keller Wm L Conibmcd Extirpation and Obliteration in tbc Treat 
mcnt of Varicose Veins, Ann Surg 79 907-912 (June! 1924 

7 Douthwaite, A H The Treatment of Varicose Veins b\ Injection, 
Brit H J 2 554 (Sept 25) 1926 
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hypodermic needle Perivenous administration is usualh unnecessar\ , 
It IS not, however, contra-mdicated, as tire resultant inflammation is not 
seveie, provided only a few minims aie injected outside the \ein The 
puncture is sealed with collodion, which may be remo^ ed the same night, 
and the injection repeated about two inches furthei up the lein It is 
wiser not to introduce more than 2 cc at one sitting ” 

The amount of pain varies consideiabh, but is usualh not sew, re 
enough to prevent walking All patients went to the consulting room 
“and returned home in their usual manner ” “Initial swelling of the 
vein is not uncommon but this soon subsides and aftei a tew weeks it 
may be felt as a nodular cord causing no bulging on the surtace ot the 
leg, unless it be situated ovei the subcutaneous surface of the tibia ’ 

Other injecting agents have been used wuth considerable success, 
some howevei, seem to cause seveie pain for about one minute attei 
the injection Dunbai ® has treated thirty cases mosth wuth injections 
of sodium salicylate When the salicylate is used care must be taken to 
test the patient for an idiosynciasy Meicurj pei chloride (1-500) wa< 
also used and found to be somewdiat less painful 

COMMENT 

Though I have only begun to clarif} ceitain aspects of the problem 
lelative to the etiology and treatment of varicose ^elns I shall tcel well 
repaid for my efforts, should the}’’ be of some avail m stimulating othcis 
to further reseaiclies As has been suggested, studies in this subject 
should be as carefully controlled, and as painstakmgK worked out as 
those in aii}'^ othei disease Yet. this has not been the case Few line 
taken the mattei serioush Seveial ha\e adianced theories regarding 
the cause wdnle many are indisci immatingh rcmoMiig all \anccs Tht 
immediate lesults in many cases are fanh satisfactou while in not a 
few' they aie quite the opposite 

The tieatment lna^ in all probabiliti remain practicalh the ^<imc 
let there is much to be desired as regards the differentiation betvan 
the operatne and nonoperatne case In the former the results obtained 
fiom lemovmg or obliterating, the \arices ma\ be expected to gne die 
patient considerable comfoit while m the latter the results are doonud 
fiom the start and the patient to sa\ the least is not benefited and m 
some instances mai e\en be made worse In selecting i cise for 
opeiation one must constanth remind hnnscll of the possibiluu - fitr 
making the patient a hopeless cripple \s most jjcople so .ff. tied 
depend largch on their legs m the perlormmce ot tbeir occnpuion to* 
ultimate result must not be considered lighth 

8 Diinbnr 1 Treniimnl oi \ ar’ctivt Xtin-- <ii d t Lte- t% 1 i 
Brit M 1 I 14 flan ]02s 
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Since, also, theie is considei able evidence suggesting that heiedit\ 
and a constant standing postuie play an impoitant idle in the develop- 
ment of vaiices, much in prophylactic measuies might be accomplished 
Those who have eaily vaiices should be uiged to stay off then feet, so 
fai as possible This is doubly tiue foi those who know of other cases 
of the disease in their family, legaidless of the lelationship between its 
occuirence and any piegnancies that the stiff eiei may have passed 
through, foi many women have seveial childien without having vaiicose 
veins And, since the majoiity have the vaiices occuiiing befoie the age 
of thnty, the condition should be watched foi in eaily touth Yet, 
tieatment m the eaily case can seldom be accomplished In the futiiie, 
however, much may be done thiough education 

Though, m the laige majoiity of cases, the heieditaiy factoi seems 
to play an important idle, likely othei factoi s aie immediately lespon- 
sible foi the piimaiy dilatation It is not impiobable that, in the 
instance of some veins having a chaiacteiistic anatomy vaiious toxic 
substances and debilitating conditions may be sufficient to initiate the 
dilatation of the yessel wall Since the noimal function of a vessel is 
dll ectly dependent on the tone of its musculatui e, any substance or con- 
dition that might pioduce fatigue might also, aftei some tune, lesult in 
dilatation Aftei the dilatation is once begun \aiious influences tend 
to piomote its mciease 

Eaily 111 the process, the yalyes along the couise of the yem become 
incompetent to yaiying degiees Nevertheless, contiaiy to the usual 
conception of then function they act only in dnecting the cuiient of 
venous blood towaid the heait and not in the actual lifting of it to that 
oigan The static piessuie in the vein exerted by a column of blood, the 
uppei limit of which extends to the level of the heait, is the same, 
legal dless of the condition of the valves Gi anting that the aveiage 
length of this column is 1 inetei and that the aveiage aiteiial piessuie 
IS 110 mm of meicuiy, the inessuie on the venous wall neai the lei el 
of the ankle would be 100 Gin pei squaie centimetei as compared with 
an aiteiial piessuie of 148 5 Gm When one considei s what oidinaidv 
happens to a vein aftei the aiteiial stieain is tinned into it, the dilatation 
of the veins of the leg subjected to this piessuie, which is equivalent to 
t\\ o thn ds that sustained bv an ax tei ^ , should not cause gi eat surpi ise 

It has been explained elsewheie^ that, weie it not for tlie sipboiue 
action of the column of blood extending from near the level of the elbou 
to the opening into the light atiium of the supeiior vena cava, varices ot 
the hands and aims might be encountered inoie fiequenth As it is, 
hoveier, the static piessuie in the hands, even when in their most 

dependent position is insignificant 

The motive forces responsible for the venous cn dilation of tie 
legs are three in mimbci The most important is the arterial pre‘'>urc 
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tiansmitted through the capillaries into the venules and veins A slight 
negative piessure created in the inferior vena ca^a through the respi- 
ratoiy excursions of the chest wall, and a pumping action resulting from 
contraction and relaxation of the muscle groups of the legs pla} some 
part in lifting the blood through the veins of the leg The negatne 
lespiratory pressure is slight, and can for all practical consideiations be 
neglected Though the pumping action of the muscles is impoitant it 
alone could not maintain the circulation All is dependent on the aitenal 
pressure exerted by the ventiicles of the heart The pumping action of 
the leg muscles becomes effective only when the blood has been drnen 
into the lower venous blanches by the arterial pressure, thus placing it 
above some of the lower valves In connection with this action ot the 
muscles, the valves serve one of their most important functions On ing 
to their presence the blood is not forced downwaid In case ot an 
absence of valves, the muscles would actually liinder circulation ratlicr 
than aid it As it is, howevei, the moment the pressure excited on 
the vessel wall by the contracting muscles exceeds that exerted b\ the 
arterial pressure, the valves, below the point at which the muscles arc 
acting, close and the muscular pressure forces the blood to a higlici 
level During the short inteival that the valves below the contracting 
muscles are closed, the weight of the column of blood above is taken oft 
the vessel wall, only dining the interval can this be true and eicn then 
the vessel wall is not relieved of its load for the transmitted arterial 
pressure in the vein, distal to the point influenced liy muscular force, 
must be greater than the static pressuie normally exerted by tlie column 
of blood m the upper poition of the saphenous lein Therefore it !•:> 
evident that the valves in the veins can never function in relicMiig the 
venous uall of static pressure, for, m order to get tlie blood into tlic 
heart, the transmitted arterial pressuie must lift a column of hloorl 
extending from a level in the foot to the opening of the infcrioi lein 
cava, and, so long as there is am flow toward the heart the lahcs ol 
necessitv must be open along the entire length of the blood 'Stream 
When the valve flaps are thrown back thc\ cannot affoid ain supjioit to 
the column of blood aboic 

A fuither function of the \ahes is that of directing the Iilood towanl 
the heart As brought out prcnou';]\ each branch entering a 1 irger 
vessel has its orifice guarded b\ a pair of \ahcs Were it not for 
these the blood in the mam channels might be forced throngli ilu 
blanches and anastomoses thus imposing some degree oi del i% in n idl- 
ing the heart This might cspecialh be true during mn«cn] sr acti.i* 
when the pressure from the contracting muscle^; is exerted tqu dh : ^ 
all directions If for am reason the xaKes dioukl bcconn iix-'n- 
petent the blood would be greath retarded in reaching tliL I’f'rt ’o'- 
would tend to flow back through -mailer hrinclits ana * -to i - 
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Furtheimore, the pumping action of the muscles would be lost, or might 
even become an adjunct to the morbid process Those branches unpro- 
tected by valves would i eceive much of the blood which, undei normal 
conditions, would be forced to the heart Under such circumstances, 
there would be a more or less vicious cycle set up in the veins of the 
legs , and though, according to Zancani ® and others, the prolonged con- 
tact of the impure blood with the venous wall might be productive of 
certain damage, the most deleterious effect, no doubt, is the entailed 
impairment of nutrition to the tissues The dilatation and changes found 
m the vein, therefore, only repi esent a portion of a nutritional deficiency 
common to all the tissues of the leg In the early stages of the disease, 
this impairment is relatively slight, however, with further dilatation and 
establishment of incompetence of the valves, the circulation becomes less 
effective, and, eventuallj^ a more oi less vicious cycle is established 
When this stage has been reached, little can be expected from a treat- 
ment that IS not directed at improving the venous return to the heart 

CONCLUSIONS 

1 In my series of 112 cases, the number is fairly equally divided 
between males and females 

2 Pregnancy usually is not a cause for varices though in certain 
persons it may have an important secondary influence 

3 Sixty-nine per cent of 102 patients developed varicose veins 
between the ages of 18 and 30 

4 Among 105 patients questioned regarding the leg first involved, 
the percentage for the right leg virtually equaled that for the left 

5 Stud)f of the nerve terminals in the venous wall indicates that 
varices are not ordinarily trophic in origin 

6 The opening of the saphenous vein is always protected by two 
or more pairs of valves 

7 All tributaries entering the saphenous vein are protected with 
a pair of valves 

8 The valves act only in directing the blood stream toward the 
heart, and not in protecting the venous wall from static pressure 

9 In the majorit}'^ of cases, heredity seems to play an important 
role in the development of varices 

10 The later stages and manifestations of varices represent the 
results of a combination of deleterious influences 

11 Treatment may often be difficult and unsatisfactory 

12 Great care should be taken in selecting cases for operation 

9 Zancani, \ Ueber die Varicen der unteren Extreinitaten, experimettlle 
und Klinibche L ntersuclningtn, Arch f klin Chir 96 91, 1911 



ROENTGEN-RAY TREATMENT OF TUBERCULOUS 
CERVICAL LYMPH GLANDS 

A STUDY OF ONE HUNDRED AND rORT\-ONE PATIENTS. TRE XTED 
BY SMALL DOSES OF FILTERED ROENTGEN R\\ WITH 
FOLLOW-UP RESULTS'^ 

JOHN MUNN HANFORD, MD 

NEW NORK 

Roentgen discoveied the ‘X” or unknown ia\t> at Wur/hcit; ip 
1895 The active oi chemical pow'ers of the lajs w'eie fiist recognised 
through the destructive burns leceived by the numerous new expcn 
menters The burns at once suggested the possibihu of a new 
for the destruction of morbid tissues, notabl} those of tlie skin includ- 
ing tuberculosis 

In 1902, Dawson Turner,^ medical head of the electiical depaumeiu 
of the Royal Infirmary, Edinburgh, published the third edition ot hi'- 
“Manual of Practical Medical Electricity ” On page 376 under the 
subheading, “Enlarged Tubeiculai Glands” he writes 

“Six cases of enlarged tubercular glands Iia\e been under rocntgtn-ra\ treat- 
ment in the Electrical Department of the Ro\al Infirnnrv The cNposurts hut 
been of five minutes duration, three times a week The duration of tht discui 
has varied from thirteen vears to three months In some of the older cist- 
many operations had been performed and sinuses were present Tht glands 
affected were cervical in five cases and axillan in one In all tiitsc casts m irktd 
improvement has been brought about, and in two of them a complete curt (dun 
tion of these latter, eighteen months and seven months) 1 am not aware oi 
any other recorded cases of tins treatment of this disease and credit oi the 
initiation of this treatment lies with Dr Hope Fowler, the assi-iant electneim 
of the Royal Infirinarv 

This places the first lecorded use ot the loentgen rat in glandtihr 
tuberculosis about the vear 1900 

In 1902, F H Williams - of the Boston Cit\ Hospit il in his huot 
lepoited that even the laigest glands responded siirprisingh well to 
treatment w ith the i oentgen ra\ 

* From the Department ol ‘siir^erv oi Cealumhia Lniversitv Odk <’ 
Phvsicians and Surgeons and ol tin Prtshvterian Hospm! New ^ o.-', 

* Read before the Saranac Lake Medical 'socictv Tan 

Owing to lack oi space thi^ article i' iTihrev latt d hv Mi'-' • 

protocols OI I-Tl cases The lompKie iriitle appe ir- in tl’i o’’ i- - - P’- 

1 Turner D \ Manual oi Practical Mcdiia! riee’'-!e!’\ " ’ 

Ra\s and Finscii Light cd v New or! William W o' i \ Ci 2 

376, cd 4, 1904 p TU 

2 Williams F H The Rese'pgc’i Riv- m Nted e si Vi ) ' ’ - - 

ork The Macmillan C'onpanv p »>74 
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In 1903, F P Vale ® reported the case of a patient with the disease 
who was favorably affected following , roentgen-ray treatment Search- 
ing the literature, Vale discovered Turner’s as the first record of 
roentgen-ray treatment of the disease 

In 1903, Pusey and Caldwell^ reported five cases in which the 
patients were treated by them with favorable results 

Since 1903, there has appeared much medical writing on this subject 
in many languages Most of this work has been lean in details of 
technic, meager in the proof of results, and almost lacking in follow-up 
reports, but there has constantly sounded an unmistakable ring of 
sincerity in the observations published proclaiming favorable and cura- 
tive effects of the roentgen ray on tuberculous lymph glands The 
mass of empiric evidence affords great support to the use of this 
therapeutic agent 

In the autumn of 1917, at the Presbyterian Hospital in New York, 
there was started a special clinical study of patients with tuberculous 
glands of the neck This work has been consecutive and is still in 
progress While controlled by the department of surgery, including 
outpatients and inpatients, all departments of the hospital have been 
available for the work The report herein presented is that of the first 
four years during which efforts were mainly directed to the thera- 
peutic use of relatively small doses of filtered roentgen ray, with 
follow-up results A few of the observations herein given have 
appeared m a preliminary discussion of the indications for operation in 
this disease , ® but I beg to submit them again in their full context 

OTHER THERAPEUTIC AGENTS USED BESIDES THE ROENTGEN RAY 

It became evident from the first that treatment could not consci- 
entiously be limited to the roentgen ray alone Therefore, in a majority 
of the patients some of the following additional measures were used 
Attempts were made to improve the general hygiene 
All foci harboring simple and tuberculous infection, such as tonsils 
and adenoids, were treated 

Rest was prescribed as needed, sometimes rest in bed 

Cod liver oil and “tonics” were prescribed as appeared helpful 

Surgical dressings were applied to wounds and sinuses 

3 Vale, F P A Brief Note on the X-ray Treatment of Glandular Tuber- 
culosis, Wash M Ann 2 324, 1903 

4 Puse 3 , W A, and Caldwell, E W The Practical Application vith 
Roentgen Rajs in Therapeutics and Diagnosis, ed I, Philadelphia, W 
Saunders Companj, 1903, p 393, ed 2, 1904, p 417 

5 Hanford, J M The Indications for Operation in the Treatment o 
Tuberculous Cervical Ljmph Glands, A Preliminarj Report, Ann Surg 
8S5 (Dec) 1924 
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Minor surgical operations, such as aspiration, incision ciiiettac[L 
and small biopsy, weie performed 

Major opeiations were performed, that is, attempts uere made to 
excise a lesion or a gioup of lesions 

The patient was treated for tuberculosis elsewhere in the bod\ 

The patient was treated for ailments such as constipation or other 
nontuberculous disease 

Patients were urged to seek, and sometimes ai rangements \\ ere made 
to provide, sunshine, fresh air, good food, bettei enviionment and rc^t 
Specialists were employed to examine and to tieat the nose, throat, eai 
skin, mouth, eye and chest Small doses of cod liver oil w ere used o\ cr 
long peiiods in almost eieu case 

I made nearlj all of the suigical dressings and perlormed mo^t ol 
the operations The dressings weie simple, consisting largely ot the 
use of minute amounts of 95 per cent phenol for the sinuses and ot 
sterile petrolatum Skin irritants were avoided during the period ol 
roentgen-ray therapy 

OPERATIONS 

It might be aigued that the operations alone favorably changed the 
course of the disease, that they — ^not the roentgen ra\ — were tlie mam 
featuie of the treatment, that particularly the major opeiations m cer- 
tain cases brought about the result Sixty-nme of tlic 141 patients 
submitted at some time to some form of operation 

Aspiration of one cystic sw'elhng plus twehc roentgen-ra^ treatment-- 
was associated wuth complete resolution (case 159) Mi expericncL 
has showm that aspiration alone has little oi no tlicrapcutic ealiic m 
c} Stic or 111 fluctuating tuberculous lesions m tlic neck 

The operation of incision with or without curettage of smu'^es t^r 
abscesses was performed forte -three limes Most of thc'^e weie ‘Simple 
incisions of wdiich fifteen were perfomied within a moiitii befoie the 
roentgen-iay treatment w^as started and twente -eight during tieitment 
Ol soon aftci it ended The fifteen jiatient'; on whom mci^-iuiis wen 
made before tieatmeiit had reached at the start of tlieir tie itnn nt the 
sinus stage of the disease Of the lwent\ -eight pitients on v l'n..i inci- 
sions w'ere made alter treatment had been begun nineteen .•])]>! 'nd to 
liaie had the softening induced In the roentgcn-ri\ trcatnieiii 'Hurt 
were two m whom the legions cottened under roentgeii-ne treitim *1 
without incision so it is mterc'-ting to note tint tweiite-onc oi t! t Hi 
patients appeared to suffer “cold’ abscess lonnation is i re-nn t’ t 
locnlgen-iae exposures Incision ot eold ibscesst.'- is gmeralK '^oiu'td 
to be m.idcquate treatment 

Fne partial excisions included two i\]>es oi k" 0 ”- h ’O t -e 
of one patient there w.is sunph txcisioi oi unv.- ’ 
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over a sinus opening (case 4) In the other four theie was incom- 
plete and unsatisfactory removal of sinuses and of the induiated tissue 
about them (cases 114, 145, 161 and 181) In case 4, the opeiation vas 
a failure, while two loentgen-ray treatments resulted m quick healing 
In cases 114, 145 and 181, the operation undoubtedly played a laige 
part in the ultimate good lesults Other lesions existed in addition to 
those opeiated on, and the loentgen lay may have been an impoitant 
factor m the appaient healing of these remaining lesions 

Fifteen radical excisions weie made By the teim ladical excision is 
meant an attempt to excise completely a lesion oi a gioup of lesions 
It does not necessarily include all the lesions m the neck For example, 
in case 42 a mass was excised fiom one side of the neck befoie loentgen- 
lay treatment was started on another lesion on the opposite side In 
this case the mass tieated mainly b}'^ the loentgen ray became lesolved 
and apparently remained healed The side on which the operation had 
been pei formed was not directly treated with the loentgen ra}^ and the 
lesions recuired forty-seven months later Theie weie thiee othei 
cases in which excisions of mam lesions weie made, the smallei lesions 
being treated with the loentgen lay These cases have been classed 
according to the smallei lesions, which may oi may not have been 
favorably influenced by the excisions Roentgen-ray tieatment of these 
three patients (78, 136, 150) resulted in appaient cine or in marked 
improvement 

Eleven patients on whom ladical excisions weie made belong to a 
thud class, namely, those m whom lesults of roentgen-ray treatment 
over longer or shorter periods weie not satisfactoiy Sometimes the 
patient or I was dissatisfied too soon perhaps Cases 109, 117, 123. 
129, 133, 154, 163, 164, 173 and 176 belong in this group The 
reports are based on what occuried up to tlie time of the radical 
excision, and the roentgen-iay lesults are given accordingly Biopsy, 
or the removal foi examination of a very small pait of the diseased 
aiea, may be discounted as a factoi in tieatment 

To summarize, then, the influence which the opeiative pioceduies 
may have had in the lesults, I may say that only the partial excisions 
and the thorough cnirettings appear important These together haie 
influenced the course of the disease m only thirteen of the 141 patients 
I believe that the surgical procedures have jilayed but a minor part 
in the results presented 

Few physicians would expect definite effects on tuberculous lesioii'’ 
in the neck from the otliei general therapeutic measures used Seien 
of the patients lecened othei specific antituberculosis treatment in 
addition to roentgen-ra\ therap) In case 10 the patient was gnen 
tuberculin at an e\e clinic foi ocular tuberculosis The ultimate effect 
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on the neck was slight In cases 14 and 67, the patients recened 
enough ultraviolet light to produce a good tan, but both required 
more than three years fiom the time of this treatment to show their 
ultimate appaient cuie In cases 47 and 100, the patients recened good 
tieatment at a sanatorium over seveial months The loiinei w.is 
undoubtedly thus helped to his final apparent cure, while m the lattei the 
lesult was not favorable after treatment at the sanatorium In cases 51 
and 127, the patients had a wdiole summers lest in the countri I he 
formei said that she thought loentgen-iay treatment bi ought about 
her appaient cure, the othei show^ed marked impioieinent in the neck 
at the end of her lest, but she had received fi\e ioentgen-ia\ treatments 
before going to the country 

Thirty-tw^o patients received no othei treatment that might haie 
affected the results 

It is fair to stale, theretore, in studying the clinical rouisc ot tlic 
141 patients, that the roentgen ray was the piedommatmg sptcilic 
therapeutic agent emplo} ed 

ROENTGEN-RW DOS \GE \\D TECHNIC 

The roentgen -1 ay dosage w'hich held good for all but a \ci\ lew ca''C'> 
w^as about one third of the dose of filtered loenigcn la} nectssar\ to 
pioduce a slight erythema m an aveiage person In a few cNccptioiis 
curiosity led to a tiial of about tw’o thuds of the crithcma dose I hc'c 
exceptions are indicated in the protocols 

The patients recened appointment cards with two weeks fixed as the 
interval betw'een tieatments 'i he numbei of treatments adiistd wa- 
not fixed at first but was gradualli incica''cd uj) to ten which w n 
finally chosen as the minimum number ol treatments loi all ijalient^ 
Such a seiies lasted about four and onc-h.ilf months More treitnients 
were then given to some patients who were nut m irkedK nujiroied 1»\ 
the end of the scries Some who h.id reeunenees later recened a 
second senes of tieatments Tabk I gnes the details oi ihe roentcen- 
ray dosage flic hair and surrounding jnits weie protected with k id 
although this piecaution piobabK i-< not neec'-sire in using sm i]i do-t - 
once in two weeks \t fust enih tlie dne oed ^ide ot the ’ee’ w 
treated but during most ol the time both ''ide- weie 'a tid < iV' 
thud of the erethema dose wa-' med on e 'eli snle ^o ili -t ,U hM ' 
dosage to the lesion w is somewhu iiieie'^ed h\ tin- eru -mne < ' 
tieatment means one se— ion of roentgeii-r n e\i>o-are vMHt'' < - 
or both sides were treiteil and ilw n- inelrn'e- ’''e n t x ' 

eliseased tls>^ue m the neck \o uumjil w •- ip 'f’e tu i \t’”i ’ 

glands Ihe toii-ii- md ]>h irem wen l-o ''ehsed ]• ' ’ 

ind ]>ituilar\ gland- were u-ndh thu’vh i ' < I’Pi.a' e' -» 



382 


ARCHIVES OF SURGERY 


The smaller doses of roentgen ray were selected for tins work 
because of the extreme susceptibility® of the lymphoid cell to the 
roentgen ray, because of the disadvantage of massive destruction of 
these cells which almost certainly play an active part in resistance to 
the disease , because of the probable stimulating effect of small doses 
on the production of lymphoid cells,® because at the time I began, 
fewer reports had been published on the results of small doses than of 
large doses, because they are safer and can be given oftener, thus 
allowing the physician to observe the patients more closely, because 
my aim was to induce resolution without softening (softening appeared 
more likely to occur with the larger doses) , and because it was thought 
the reactions from the larger doses were more likely to interfere with 
appetite, nutrition and general health 

The roentgen ray is essentially more convenient and less expensive 
than radium, and, for this disease, piqbably equally good 

Table 1 — Details of Dosage ^ 


Tube 

Anode skm distance 
Filter 


Spark gap 
Milliamperes 

Number of minutes exposure 

Milliampere minutes 

Area exposed (approximate) 


First Two Years 


Coolidge 

(Broad focus universal type) 

25 cm 

Flint glass 

4 mm 

Wood 

1 cm 

Bakelite 

4 mm 

Aluminum 

1 mm 

Leather 

6 mm 

8)4 inches 

About 5 

4 to 5 

21 to 25 

7 inches in diameter 



After First Two Years 
Coolidge 

(Broad focus unnersal t>pe) 
25 cm 

Aluminum — 3 mm 


8 inches 

5 

4 

20 

7 inches in diameter 


* Interval of treatment desired uas two weeks to one area For the two periods the dosage 
was essentially the same, i e, about one third of an average erythema dose 


6 Taylor, H D , Witherbee, W D, and Murphy, J B Studies on X-ray 
Effects I Destructive Action on Blood Cells, J Exper Med 29 53, 1919 

7 Murphy, J B , and Ellis, A W M Experiments on the Role of 
Lymphoid Tissue in the Resistance to Experimental Tuberculosis m Mice, 
J Exper Med 20 397, 1914 

8 Thomas, M M , Taylor, H D , and Witherbee, W D Studies on 
X-ray Effects II Stimulative Action on the Lvmphocytes, J Exper Med 2 
75,1919 Nakahara, W Studies on X-ray Effects III Changes in the Lymp i- 
oid Organs after Small Doses of X-rays, J Exper Aled 29 83, 1919 Nakahara, 
W, and Murphy, J B Studies on X-ray' Effects V Effect of Small Doses o 
X-rays of Low Penetration on the Ly'mphoid Tissue of Mice, J Exper Med 3 
13, 1920 Studies on X-ray Effects VII Effect of Small Doses of X-ravs o 
Low Penetration on the Resistance of Mice to Transplanted Cancer, J Exper 
Med 33 429, 1921 Murphy, J B , Liu, J H, and Sturm, E Studies on >Lra> 
Effects IX The Action of Serum from X-rayed Animals on Lymphoid c s 
in Vitro, J Exper Med 35 373, 1922 Nakahara, W, and Murphy, J B Studies 
on X-ray Effects X The Biological Action of Small Doses of Low Frequenev 
X-rays, J Exper Med 35 475, 1922 
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CONDITION OF PATIENTS AT BEGINNING 01 TREXTMENT 

General Condition — ^The group was unselected, except that patients 
with active pulmonary tuberculosis were usualh rejected These weic 
placed elsewhere for treatment Tables 2, 3 and 4 gnc the aijc^ 
nationalities and occupations There weie ninetj-seren feinale- and 
forty-four males, a ratio of more than tw^o to one Sixt\-fire ot tiic 
patients had relatively normal general health and seii'^ation excejit in the 
neck, but a large number of these had diseased foci ol secondan infec- 
tion, seventy-one, a majoritj’^, w^ere below' par, being pale thin tiie<l 
weak, nervous and having headaches oi colds three had s\phihs one, 

Tabee 2 — Ages of Patients at Slail of Roentgen-Roy Tuatinciit 


Ages, No of 

Y ears Patients 


1 to 10 
11 to 20 
21 to 30 
31 to 40 
41 to SO 
51 to 60 
61 to 70 


28, about J 

36 about i/i t About 'u were, under 31 
54, about '/j J 


9 

9 

4 

1 


Table 3 — Natiouahlics oi Racis 


No of 
Patients 


American 

33, about 

Irish 

27 about 'i 

Italian 

IS about '« 

Jewish 

11, about Vi: 

Colored 

10, about 1 u 

Bohemian 

S 

Scotch 

5 

Hungarian 

4 

Norwegian 

4 

German 

4 

Russian 

3 


No rf 
Patie It' 


rninisb 1 

Swedish t 

Prcnch 

Greek 3 

\ustrian J 

Danish I 

Chinese I 

Polish I 

Dutch 1 

rnglish 1 


aciomegaly, and one. simple adenom itou'- ijoitci Hi tlic 'sc\ ciut -'<n( 
w’hose health w'as below pai, hfu-loin jirc'cntcd cMtkncc ot !u 'Ini 
or active tuberculosis elsewheic than in the neck ft ihle 5 ) I lic.c wt’' 
thiit\-one with healed tubcrciiloMs and twcnt\-thrtu with nine in'" r- 
culosis Twentc-lne presented c\idciitc oi Iicalcd tuhcrctilo-,' <>, t! - 
lungs Thirteen patients with actuc tuhert iilo'is. of the hr'e- vi t 
admitted to the group contiaiN to our gciicril jilin “^cmu m i! > - 
had incipient oi slight chronic pnlmonirc di'c I'c while v<'' "s 
febrile state Some diflicult\ in the v a\ oi better caic ^'e'd t! < - </" 

time m oiii group There were ten p tieiits wul’ -ictm I'di'i’-e h 
gland tuberculosis Tuberculosis oi tlie "siHiie hnu'h^'" i- ’ ■ 

simph 04 a tlnnce eMcn«’on irnni the nick v u! (ir vu’' 
of the di'Casc m the neck IIxccpliou- to th" i 


1 
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The smaller doses of roentgen ray weie selected for this work 
because of the extreme susceptibility® of the lymphoid cell to the 
roentgen ray, because of the disadvantage of massive destruction of 
these cells which almost certainly play an active part in resistance to 
the disease, ‘ because of the probable stimulating effect of small doses 
on the production of lymphoid cells , ® because at the time I began, 
fewer reports had been published on the results of small doses than of 
large doses, because they are safer and can be given oftener, thus 
allowing the physician to observe the patients more closely, because 
my aim was to induce resolution without softening (softening appeared 
more likely to occur with the larger doses) , and because it was thought 
the reactions from the larger doses were more likely to interfere with 
appetite, nutrition and general health 

The roentgen ray is essentially more convenient and less expensive 
than radium, and, for this disease, probably equally good 


Table 1 — Details of Dosage * * 


Tube 


First Two Years 
Coolidge 

(Broad focus universal type) 


Anode skm distance 
Filter 


Spark gap 
^filliamperes 

Number of minutes exposure 
Milliampere minutes 
Area exposed (approximate) 


25 cm 


Flint glass 

4 mm 

Wood 

1 cm 

Bakehte 

4 mm 

Aluminum 

1 mm 

Leather 

6 mm 

Syi inches 


About 5 


4 to 5 


21 to 25 


7 inches in diameter 



After First Two Years 
Coolidge 

(Broad focus universal type) 
25 cm 

Aluminum — 3 ram 


8 inches 
5 
4 

20 


7 inches in diameter 


* Inter! al of treatment desired !\as two weeks to one area For the two periods the dosage 
was essentially the same, i e, about one third of an axerage erjthema dose 


6 Taylor, H D , Witherbee, W D , and Murphy, J B Studies on X-rat 
Effects I Destructive Action on Blood Cells, J Exper Med 29 53, 1919 

7 Murphy, J B, and Ellis, A W M Experiments on the Role of 
Lymphoid Tissue in the Resistance to Experimental Tuberculosis in Mice, 
J Exper Med 20 397, 1914 

8 Thomas, M M , Taylor, H D , and Witherbee, W D Studies on 
X-rav Effects II Stimulative Action on the Lymphocytes, J Exper Med 29 
75, 1919 Nakahara, W Studies on X-ray Effects III Changes in the Lymph- 
oid Organs after Small Doses of X-ravs, J Exper Med 29 83, 1919 Nakahara, 
W, and klurphy, J B Studies on X-ray Effects V Effect of Small Doses o 
X-rajs of Low Penetration on the Lvmphoid Tissue of Mice, J Exper Med 3I 
13, 1920 Studies on X-ra\ Effects VII Effect of Small Doses of X-rajs oi 
Low' Penetration on the Resistance of Mice to Transplanted Cancer, J Exper 
Med 33 429, 1921 Murphy, J B , Liu, J H, and Sturm, E Studies 
Effects IX The Action of Serum from X-raved Animals on Lymphoid c s 
in Vitro, J Exper Med 35 373, 1922 Nakahara, \V , and Murpln, J B Studies 
on X-ray Effects X The Biological Action of Small Doses of Low Frequency 
X-rays, J Exper Med 35 475, 1922 
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CONDITION or PATIENTS AT BEGINNING OF TREVTMENT 

Geneial Condition — ^The group was unselected, except that patients 
with active pulmonary tuberculosis were usually rejected These were 
placed elsewhere foi tieatment Tables 2, 3 and 4 give the ages, 
nationalities and occupations There w^ere ninety-seven females and 
forty-four males, a ratio of more than two to one Sixty-hve ot the 
patients had relatively normal general health and sensation except in the 
neck , but a large number of these had diseased foci of secondan infec- 
tion, seventy-one, a majority, were below par being pale, thin, tired, 
weak, nervous and having headaches or colds , three had s\ philis one, 


Table 2 — Ages of Patients at Stait of Roentgen-Ray Tieatment 


Ages, 

No of 


Years 

Patients 


1 to 10 

28 about 14 J 


11 to 20 

36, about 14 t About 54 \\ere under 31 


21 to 30 

54, about 14 J 


31 to 40 

9 


41 to SO 

9 


51 to 60 

4 


61 to 70 

1 


Table 3 — Nationah/tes oi Races 


No of Fio of 

Patients Patients 


American 

33, about yi 

Pinnish 

3 

Irish 

27, about 14 
18, about !4 

Swedish 

1 

Italian 

rrench 

2 

Jewish 

11, about Vi 2 

Greek 

■> 

Colored 

10, about 1/u 

Austrian 

2 

Bohemian 

5 

Danish 

1 

Scotch 

5 

Chinese 

I 

Hungarian 

4 

Polish 

1 

Norwegian 

4 

Dutch 

I 

German 

Russian 

4 

3 

English 

I 


acromegaly, and one, simple adenomatous goiter Of the se\cntj-onc 
whose health was below^ par, fifty-foui presented evidence of healed 
or active tuberculosis elsewdieie than in the neck (table 5) Ihcre were 
thirty-one with healed tubeiciilosis and twentj -three with netne tuber- 
culosis Twenty-five presented eeidence of healed tuberculosis of the 
lungs Thirteen patients wnth actne tuberculosis of the lungs were 
admitted to the group, contrail to our general plan Seien of thest. 
had incipient or slight chronic pulmonary disease while six weie in a 
febrile state Some difficulty m the wai of better care held tiie^e lor a 
time in our group There were ten patients with actue axillan ]\mph 
eland tuberculosis Tuberculosis of the axillan hinph gl inds is newed 
simply as a chance extension from the neck with or withoiU ciidcnce 
of the disease in the neck Exceptions to thn conception are ^uch 
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patients as may show definite tuberculosis of an uppei limb, of the 
bieast 01 wall of the chest When axillaiy disease coexisted, it was also 
tieated with the loentgen ray 

Not all of the tonsils lemoved weie examined In three cases, 
however, they pioved to be tuberculous Relatively few tonsils and 
adenoids weie lemoved at that time because it was hoped that the 
loentgen lay would tend to heal them and to deciease then size I 

Table 4 — Occupations of Patients 


School 

« 

No of 
Patients 
43 

Laundry 

No of 
Patients 
1 

Housework 


25 

Chemist 

1 

None 


15 

TcTcher 

1 

Doniestie service 


11 

Telephone installer 

1 

Clerical work 


9 

Actress 

1 

Textile worker 


4 

Business man 

1 

Saleswoman 


3 

Barber 

1 

Dressmaker 


3 

U S A air service 

1 

Porter 


2 

Bellman 

1 

klachinist 


2 

Insurance agent 

1 

Chauffeur 


2 

Shoemaker 

1 

Nurse 


1 

Ship waiter 

1 

Tailor 


1 

Janitress 

1 

Printer 


1 

Violinist 

1 

Attendant 


1 

Policeman 

1 

Artist 


1 

Pipefitter’s helper 

1 

Telephone operator 


1 



Table 5 — Patients zvith Tiibci culosis Elscwhcic as Well as in the Neck, as Found 
at the Commencement of Ticatment — 54* 


(B) Actr’c Patients 

19 Axillary ghnds with helled tuberculosis of 

3 lungs o 

1 AxiIIarj glands with active tuberculosis of 

1 lungs 2 

1 Axillary glands with tuberculosis of upper 

1 limb 1 

Axillarj gland } 

1 Lungs and abdominal l>mpli glands 1 

Lungs, tonsils and adenoids, skin (ribs 
3 developed during treatment) 1 

1 Lungs (and thoracic glands) 9 

Lower limb ^ 

Inguinal glands ' 

* Eightj seven, or 61 7 per cent of the whole group of 141 were without evidence of healed 

or active tuberculosis elsewhere 

now believe that all patients fit for the opeiation should have their 
tonsils and adenoids lemoved, wliether or not they show evidence of 
disease, and that this should be done at the start This opinion is based 
on the inability to detect tubeiculous tonsils and adenoids which mav 
continue as active foci unless removed, despite the chance of their being 
cured by roentgen-ra) treatment 

A composite picture of the general condition of these 141 patients 
shows that they were active and ambulator} and generally able to carrv 
on their occupations I share with others the impression that there is a 


{A) Healed 31 Patients 
Lungs and thoracic lymph glands 
Thoracic lymph glands alone 
Skin 

Pleura alone 
Lower limb 
Upper limb 

Fallopian tubes (removed) 
Peritoneum 

Abdominal Ijmpli glands 
Axillary glands 
Peritoneum 



HANFORD— TUBERCULOUS CERVICAL GLALDS 385 

mild tubeiciilous toxemia m all patients with active cervical gland 
tuberculosis As a lule thej^ are slightly below normal in health 

Local Conch/hons of the Neck — As the ceivical disease existed in 
this group, it exhibited a variety of lesions which occui i ed singly or in 
complex combinations To ana} 3 'ze and classify these has been difficult 
Dowd’s ® division into groups I, II and III was fiist considered , but so 
man}? of oui cases fell into groups II and III, that is, into the more 
advanced and atypic forms, that a different arrangement seemed 
advisable Accordingly, they have been grouped by the specific tipe ot 
lesion so that the lesults in several different types ma} be studied 

In a recent aiticle,^® I called attention to a woiking patholog} of 
the clinical forms of the disease Biiefly it is this 1 The first lesion 
is a firm swelling This may be eithei large and maikedly visible oi 
only moderately laige and not prominent 2 The next phenomenon 
IS a faintly elastic or cystic swelling Liquefaction neciosis in the first 
lesion has rendeied it cystic 3 The same piocess brings the third 
lesion of definite softening and fluctuation, the “cold abscess ” 4 The 
spontaneous or surgical opening of the cold abscess produces the sinus, 
the fourth lesion The four main types of the disease aie film swelling, 
cystic swelling, fluctuating soft swelling (that is, ‘cold abscess”) and 
a sinus that tends to persist There are two otheis which are of less 
impoitance clinically because their tieatment is included, as a rule, with 
that of the four mam lesions These are first, skin tuberculosis at 
sinus openings and in the walls of abscesses, and secondly, extreme 
fibrosis Ugly scars are frequent sequelae of the disease, and it has 
been interesting to see the appaiently favorable effect of loentgen-ray 
treatment on them 

The enlaiged firm swellings have been divided into tno groups, 
large and small There is a difference in the actual mass of disease 
in these two groups, and larger swellings are decidcdh more of a 
theiapeutic problem The large swellings have been designated as those 
estimated to be more than 2 cm m diameter and the small swellings as 
those under 2 cm Thus theie ma} be a swelling of a single gland or of 
a group of glands Many of the patients had nioie than one tipc of 
lesion I shall discuss the results of tieatment both on the patient^ and 
on the various lesions studied as pathologic-clmical entities 

There w'ere 115 patients w'ho at the beginning of ro(.ntgen-ra\ 
tieatment had fiim sw'ellmgs, of which sixu -eight were large and 
f 01 tv-seven small Ten had cestic swellings, nine had coM absec-c-. 

9 Dowd, C N Tuberculosis of the Cervical LvnipiiatiC'. [ \ 'I v 

67 499 (^ug 12) 1916 

10 Hanford, T M Some applied Patholopv oi TiilHrciiIous (_er ,c -I 
Lvinph Glands, Internal Clin 4 115 1923 



386 


ARCHIVES OF SURGERY 


and fift} -SIX had sinuses One hundred patients had but a single type of 
lesion at the beginning of roentgen-ray treatment Forty-one had t\\o 
or more types This grouping of the single types of lesions does not 
apply entnely to the cases m which there were enlarged glands, for 
despite the presence of smallei glands in some of the patients witli 
large glands, these cases were listed only as cases of large glands 
Many of the patients m the sinus stage of the disease were so classified 
because the cold abscesses had been incised within a month before the 
first roentgen-iay treatment These could not be said to have had 
“persistent” sinuses, but it is believed that they weie potentially “per- 
sistent ” A sinus may be called peisistent if it does not heal within two 
months aftei its appearance The majority of the abscesses incised 
just before roentgen-ray treatment actually lesulted in such persistent 
sinuses 


Table 6 — The Poiod Elap'ied (as Taken fioin the Chnical Histones) ftom the 
Fust Appeal ance of Tnbeiculosis m the A^eck Until the 
Beginning of Tieatment* 


6 months or less 

38 patients 

4 to 5 years 

6 patients 

6 to 12 months 

22 patients 

5 to 10 years 

21 patients 

12 to 18 months 

3 patients 

10 to IS years 

9 patients 

18 to 24 months 

10 patients 

IS to 20 years 

7 patients 

2 to 3 years 

13 patients 

20 to 40 >ears 

2 patients 

3 to 4 years 

10 patients 


_ 




141 patients 

Thus over two thirds of the patients had first had a tuberculosis in the 

neck more than sis 

months prior to roentgen ray treatment , about 

three fifths more than tweUe 

months, over one 

halt more than eighteen months 





* These earliest lesions may or mav not have healed before patients joined this group This 
table IS shown simply to indicate the persistence and recurrence evident in this group of patients 


Table 6 shows how long prior to the first roentgen-ray treatment 
the patients had had tuberculosis m the neck Many of these earlier 
lesions had disappeared or healed befoie the appearance of the new 
ones which brought the patients under my care 

EVIDENCE or TUBERCULOSIS 

In 56 per cent of the cases the diagnosis was based on microscopic 
examination of tissue, on inoculation of guinea-pigs oi on roentgen-ra\ 
ewdence of calcification corresponding to the lesions in the neck These 
cases have been considered as “proved” tuberculous In the remaining 
44 per cent, the diagnosis was based on the clinical picture, including 
history, phvsical findings and the course of the disease These are 
the cases “accepted” as tuberculous The evidence for the diagnosis 
in each case is given in its protocol Most of them were diagnosed as 
tuberculous by several clinicians All doubtful cases have been excluded 

11 Hanford, I M The Roentgen Rai Diagnosis of Tuberculous Ceri ical 
Ljmph Glands Am T M Sc 164 539 (Oct) 1922 
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TREATMENT 

The Value of Treatment — It is almost impossible to pro\e the effect 
of any paiticular form of conservative treatment for a disease \ihich 
tends to heal spontaneously, though slowly, and which usuall} responds 
slowly to all conservative treatment I shall discuss conseri atn e treat- 
ment, not radical excision Conseivative tieatment as I haie indicated 
in a recent paper,^® means any method of treatment short of an attempt 
to excise a lesion or a group of lesions 

Thiee questions must be considered 1 Has treatment altered the 
natural course of events^ 2 Does one method ot treatment take effect 
more quickly than others 7 3 Does one method of treatment gi\ e more 
permanent results than others 7 

Since in many cases of various types the disease apparenth dis- 
appears or there is great improvement for varying periods without 
treatment, evidence in favor of a method of treatment must include the^e 
points 

1 The patient must show definite improvement uithm a reasonalile 
length of time, in other words, there must be a significant time ratio 
between the duration of the disease before tieatment and the appear- 
ance of definite improvement after the beginning of treatment 

2 The longer the follow-up period, the moie conclusne is tlic 
evidence concerning the durability of the improvement 

3 A given method of tieatment must be compared with the natural 
course of the disease and with othei methods of treatment 

The disease does not disappear spontaneously in all cases , sometimes 
it persists for years However significant data on a large uiitreatcfl 
group are not available for comparison Many factors influence icsis- 
tance and resolution, such as the general condition and age of the 
patient, pulmonary tuberculosis, the extent of the disease in tlic neclv 
and the viiulence of the infection These factors \ar\ consulcrabh 
m different parts of the world 

It may be assumed that New York City has ad\antages o\er other 
localities heie and abroad where studies of treatment hare been made 
and lepoited In New York the milk supph has been well controlled 
for many y’-ears, fiee hospitals abound, and people tend to seek medieil 
aid early , pulmonary tuberculosis is on a steadi decline the poor ire 
chiefly' immigrants or the childien ot immigrants, and these jKojile are 
generally' healthier than their relatnes in Europe 

Analysts of Obtcn’otions ftom Biqimunq at Tuatniini — \u 
analy'sis of the protocols of the 141 patients including an uiah-i- oi tin 
lesions of the neck, has led to the tabulation of some of the re-ult' Mid 
to a simple statement and discussion of other- 



388 


ARCHIVES OF SURGERY 


If tables 7 , 8 and 9, ate examined, it will be seen that about two 
thuds of all the patients had had the active disease in the neck for more 
than SIX months before roentgen-ray treatment was given, and that 
about one half of them had had it for more than eighteen months In 
table 8 it is seen that more than three fifths of all the patients showed 
some degree of local improvement within two months after the first 
roentgen-ray tieatment, and about foui fifths of them within three 
months Table 9 indicates that about two fifths of all the patients 
showed marked improvement within three months after the first treat- 
ment, three fifths within six months, and nearly four fifths, a great 
majoiity, within nine months These facts indicate answers to ques- 
tion 1 and to proposition 1 m the preceding paragraphs In a majority 


Table 7 — DmaUon Befoic Ti eatmcnt of the Active Lesions Tieated 


2 

months oi less 

25 patients 

4 to 5 years 

3 patients 

2 

to 4 months 

IS patients 

5 to 10 years 

13 patients 

4 

to 6 months* 

12 patients 

10 to 15 years 

4 patients 

6 

to 12 months 

29 patients 

15 to 20 years 

2 patients 

12 

to 18 monthst 

3 patients 

20 to 40 years 

2 patients 

18 

2 

3 

to 24 months 
to 3 years 
to 4 years 

10 patients 

1 1 patients 

10 patients 

Record not obtained 

2 patients 

141 patients 


* Eighty nine, a little less than two thirds, Ind had their actne lesions for more than sis 
months before treatment 

t A little less than one half, for more than eighteen months 


Table 8 — The Period Aftei the Fust Roentgen-Ray Tieatment Befoie the 
Appeal ancc of Any Impi ovement 


1 month or less 

1 to 2 months* 

2 to 3 monthst 

3 to 4 months 


62 patients Over 4 months 6 patients 

29 patients None 13 patients 

15 patients Doubtful 8 patients 

8 patients 

141 patients 


* Ninety one, over three fifths, within two months 
t One hundred and six, nearly four fifths, within three months 


of the cases treatment appears to have altered the natural course of 
events, and the patients have shown definite marked improvement within 
a reasonable length of time 

Further, from table 10 it appears that almost one half of the patients 
were appaiently cured m a fair average time of ten months from the 
first treatment Only such patients as were apparent!}^ cured at their 

12 The term “marked improvement” is used to mean so great a decrease 
in the size of spellings that thev become bareh visible and possibly heale 
Marked improvement usually implies that conser%ative treatment has been 
satisfactorj to patient and physician alike In “apparent cure,’’ the contour o 
the neck has returned to normal, swellings ha\e either gone or become mere 
kernels, and sinuses ha%e healed secureh I prefer this term to the term 
“cure ” A “fair a\ erage” has been reached b\ eliminating isolated evtremes, 
nith the hope of obtaining more reliable generalizations to point the vu 
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latest follow-up visit aie included heie This period of time for the 
attainment of apparent cure is shorter by a month oi so than the period 
indicated by Metcalf for tuberculin treatment Metcalf states that 
“puiely glandulai cases respond, as a rule, to tuberculin treatment witlnn 
a year ” In his own series, the average duration of treatment of patients 
who did not have pulmonaiy involvement was fouiteen months and 
twelve days Rollier “ states that “undei the influence ot heliotheiapv 
the healing of tuberculous glands is almost invariably lapid thiee to 
SIX months usually being sufficient to cause permanent aiiest ot the 
disease in a case uncomplicated by septic infection ” '^'et no confirma- 
tive data are presented except the case of a patient whose lesions dul 

Table 9 — The Pet tod Affei the Fust Roentgen-Ray Btfoic the Appeal ann of 

Mailed Imp! ovement 


3 months or less* 
3 to 6 monthst 
6 to 9 months?: 

9 to 12 months 


52 patients 0\er 12 months 

33 patients None 

17 patients Doubtful 

6 patients 


S patients 
21 patit-iits 

4 pitient'* 
141 patients 


* About two fifths 
t Three fifths within six months 
t Nearly four fifths within nine months 


Table 10 — An Indication of flic Tinu Requited foi the Atlainincnl of Appaicnt 

Cine 


I nir \\cnp;e Time 
10 inoiillic 
17 iiiontli'' 

5 months 
8 months 

-)) -40 

10 months 

Sixty se\en patients or 47 5 per cent of the group as a whole htcan e appirtntl\ enrte! in a 
fair average time of ten months from the first roentgen raj treatment Onh tl O'e art. inch di-d 
who appealed cured at their latest follow up visits 

not heal for eleven months after the beginning ol beliothcnpt u 
Leysin I saw another patient vho uas apparent!} cmed atiei hi\mg 
been retained at Leysin eleven months foi treatment 

One hundred and eleven patients (78 7 per cent) reteued fi\L o. 
moie treatments uhile thiit\ recci\ed fcuei than Am In thc'st tlnrt\ 
the tieatment was not effectue ni 50 per cent .cs igani‘-l tin gnaip 
as a whole in uhich the tieatment failed m onh 29 1 ])er cent < tnh 
slight impio\ement ma\ be expected from Icucr thm fi\c tre 'unepi' 

13 Mctc-iH W B Tuberculosis Ol the Lvniplniie Svst^m \i\ }.r i • 

^racmilHn Coiiipain 1919 pp 249-260 

14 Rollitr \ Hvhotlicnpv Londoi. H r-owik l'>2' p in> d > 2- 


Small glands 
Large glands 
Cystic siv el lings 
Sinuses 
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The advocates of small doses are beginning to recommend the continu- 
ance of treatment even aftei apparent cure or marked improvement 
L J Caiter^® recommends twenty-four treatments with relatively 
small doses I feel that it is advisable to give more than ten treatments 
over a period of from six to ten months It is interesting to note that 
this IS about the period found advisable by the advocates of tubeiculin 
(Metcalf^®), and of natuial heliotherapy with life in the open air 
(Rollier and LoGrasso 

Recuirence in the original or in new lesions of the neck was found 
111 twenty-seven patients who had shown mai ked improvement or appar- 
ent cure following the roentgen-ray treatment Had these cases not 
been followed up, they might have been consideied uninterrupted 
“cures ” Eleven lecurrences were patently due to active foci of 
secondary infection, either chronic oi incidental Three patients had 
syphilis and refused antisyphilitic treatment Their glands, however, 
were definitely tuberculous Two had pulmonary tubeiculosis Eleven 
recurrences were not explained 

The importance of clearing up and of pi eventing active foci of 
secondary infection is the mam point in the whole question of recurrence 
Recurrences may occur after any method of treatment, for living 
tubercle bacilli may be retained and may become active during an 
acute respiratory infection A method of treatment which will insure 
complete destruction of the bacilli is not known, and these bacilli may 
cause lecurrences decades after their original activity Small nodes, 
apparently healed, sometimes enlarge slightly during an acute infection 
of any kind and then quickly subside This is probably not a recurrence 
but a simple infection, and it indicates that neither the disease nor the 
treatment has blocked the lymphatics connected with these glands The 
supposed fibrosis might be expected to do this, and does in some cases 
The causal relation of the roentgen ray to fibrosis in this disease is 
difficult to estimate, because fibrosis without the roentgen ray is often a 
striking feature of the pathologic change 

Improvement in general health was noticed in fifty-two of the 
141 patients during or soon after their period of treatment with the 
roentgen ray There was a tendency for fewer infections of the head 
and throat to occur This gives rise to the theory that roentgen-ray 
treatment of an active tuberculous lesion produces an effect like that 
of tuberculin If this could be proved, it might have valuable practical 
application 

15 Carter, L T The Treatment of Tuberculous Cervical Adenitis, ResuUs 
from Use of Fractional X-raj Dosage in 100 Cases, J Radiol 2 22 (Sept ) 19- 

16 LoGrasso. Horace Heliotherapy in Tuberculosis, New York State J 
Med 22, No 6 (Tune) 1922 
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Only slight and occasional teinporarj, harmful constitutional eftects 
resulted from these small doses A bo}', aged 6 (case 93), leceived 
fifty-six treatments of the neck in interrupted senes o\er a peuod ot 
three years Twelve months after the last tieatment, the neck was 
relatively normal, and he appeared to be unharmed by the treatment 
Evidently the skin, thyroid, pituitary and salivary glands were not 
injured His complete blood count w^as noimal Another patient 
(case 14), a young woman who had received foity-mne treatments, 
presented the same observations 

A few patients, not more than five or six, experienced immediate 
or early unpleasant effects from treatments wuth small doses Two 
noticed itching oi burning of the feet Three felt nausea the same or 
the next day One appeared greatly disturbed , she had pains, vomited 
and felt depressed Decrease m dosage decreased the s\mptoms in all 
the patients 

Nine patients presented cold abscesses at the beginning ol the 
roentgen-ray treatment Some of the abscesses opened spontaneoush 
some were incised, and some w^eie excised Resolution did not occui 
otherwise m any of them Only twm of the abscesses which were 
incised w'ere curetted, and curettement was incomplete All the abscesses 
finally healed, except the one which received only one rocntgen-ra\ 
treatment 

There was one cj^stic swelling wdiich became an abscess dm mg treat- 
ment and finally resolved without opening or incision (case 56) Tins 
was the only instance of such resolution 

I believe that cold abscesses should be excised or incised and curetted 
before roentgen-iay therapy is given Aspirations have been tiicd and 
abandoned Cold abscesses as such aie not in a condition to reccne 
maximal benefit from roentgen-ray therapi in smaller doses, except as 
incieased softening and liquefaction may ensue therefiom 

Roentgen-ray treatment of new' and old scars has ajipearcd to be 
effective They are made smoother softer palei more pli ible ind 
less conspicuous During the period of roentgcn-ra\ treatment the 
skin must be protected from other irritants Iodine and sunlight are 
the commonest but all topical remedies must be free irom irritating 
qualities^" One patient, a girl of 17 was urged to take '^unlnth'- 
(case 176) She did so and included the neck She then rceened two 
treatments over this sunburned skin Wiien seen within a few mnnih^ 
and again three years later she “showed M'^ible tcl-»ngiectn‘-t^ — h! c > 
“birthmark” This is the onh in<;tancc of local permuiciit irn 
attributable to the treatment and it ‘should ha\e been aiouicd On 

17 MacKec G M and tiidriwc G C Innin. C.pti’ti ’ r 
Roentgen Ra\s or Radium and Topical Remedn - T \ ' 77 i i 

1921 
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othei hand, a number of the patients weie quickly lelieved of the slight 
pain and soreness felt in the neck befoie treatment 

Enlarged glands showing laige areas of calcification in a loentgeno- 
gram may neaily disappeai under roentgen-ray theiapy, so that the 
contour of the neck i etui ns to normal In other cases, extensive calcifi- 
cation may limit the deciease in swelling 

From these studies I have observed that lesions in the lower part of 
the neck, mainly in the supraclavicular legion, resolve more leadily 
than those above This may be due partly to their relative immobility, 
their distance from the common foci of secondary infection and then 
protection by the clothing However this may be, I find that it is often 
difficult to make a ladical excision because they adhere to the subclavian 
and to the lower part of the internal jugular vein and to the thoracic 
duct 

The follow-up peiiod of fiom two moilths to five years after the 
last tieatment (table 11) is too short to wairant final conclusions as to 

Table 11 — The FoUozV'Up Penod Aftci the Last Roentgen-Ray Tieatment 


Number followed, 120, or 85 1 per cent The fair average follow up period for the group 
of 141, as a whole was 13 1 months Of the 141, sixty one, or 43 9 per cent, a\ere followed 
for more than one jear A few were followed for four jears or more 
19 patients were followed for 6 months or less 
39 patients were followed for 6 to 12 months 

30 patients were followed for 12 to 24 months 

31 patients were followed for over 24 months 

1 patient was followed with record of time doubtful 


the peimanence of the improvement It is certain, however, that there 
are unexplained lecuiiences in the same, or in new areas, even in necks 
apparentl}- ciued, and after many treatments 

While the liteiature has not revealed statistics on this point, I have 
concluded that slight improvement and probably marked improvement 
and apparent cure aie noticed sooner aftei the beginning of roentgen- 
lay treatment than after an_y othei foim of conservative treatment, par- 
ticularly tuberculin tieatment and peihaps heliotherapy^® If this is 
tiue, it gives roentgen-ra)’- theiapy the advantage of earlier encourage- 
ment to patient and physician Another comparative advantage of tlie 
1 oentgen-i ay ovei tubeicuhn is its apparent safety immediately after 
opeiation on tuberculous tissue and also in the presence of fever The 
small doses insure slight (if there be any) tubercuhnization After 
woiking personall} with tuberculin and with roentgen ray, I feel that the 
roentgen ray is far superior to tuberculin, from every standpoint and 
that if the roentgen rav is used, tubeicuhn is not necessary 

If fi\e cases sho^Mng unusual in egulant)’- of treatment are ehmi- 
nated, the aierage period of roentgen-ray treatment for the 141 patients 


18 HellOthe^ap^ at certain geographical points probabh is superior 
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as a gioup was 6 56 months Fifty-eight patients actually recened 
consecutive treatment for six months or moie, eight}-three for less 
than SIX months 

There were six deaths Thiee weie caused b} pulinonai\ tubei- 
culosis, one by abdominal tubeiculosis These patients weie among 
those difificult to place in sanatoiiums at the beginning A. colored child 
(case 103) died of acute miliary tubeiculosis after haMiig developed 
dactylitis and Pott’s disease following a paitial excision in the neck, and 
after loentgen-ra) treatment to the neck was begun This is the only 
patient of the whole seiies who may have had seiious constitutional 
effects from the treatment, that is, from ovei nutation ( '') of an acti\e 
lesion One patient died of inteicuirent disease which did not bear any 
1 elation to the tuberculous glands 

Table 12 indicates the incidence of tubeiculosis decelojnng else- 
where duiing or soon aftei the peiiod of roentgen-iac treatment I 
cannot account for the development of the condition in the eics The 

Table 12 — Active Titbci citlosis Elseivhae Than in the \n{ oi -iMlla II huh 
Developed Dm tug oi Soon Aftet the Pcnod of Rocii/oi n-Ro\ 

Ti eatments — 7 Patients 


E>e 2 pntieiits 

Eye, dactylitis, spine 1 patient t simll colored 1m wtio htir died 

of acute miliari tuberculosis 

Eibs skin, lungs (tonsils and adenoids) 1 patient a small colored boi 

Tonsils and adenoids ’ patients found tuberculous after rcmo\aI 


* The tonsils and adenoids were probablj tuberculous before trcatmiiit 

two colored boys should have received counti}' air and sun Ml tonsils 
and adenoids lemoved from patients wuth enlaiged ceivical oi a\illai} 
glands should be examined for tubeiculosis 

A study of the hteratuie perhaps not complete has failed lo rectal 
convincing follow-up results on any consci value method of tic unit nt 
Large and small doses of loentgen lav tubeiculm hthothcrape injec- 
tions and aspirations Beck s paste autogenous \accme plus tnben nlm - 
hj^peremia and simple hjgienic treatment hate not been repot ted on in 
sufficient detail in legaid to follow-up lesults Statisticalh m ^tUcted 
cases radical surgeiy® appeals to give better results than an\ otlur 
single foim of tieatment It confoims to the three test questions si ited 
Attempt at radical suigical remoial is applicable onh to a ccitain jic- 
centage of cases as c\en toda\ man\ patients do not conn to our clnnts 
foi tieatment until thee are in the ad\anced stages ol tlie due 'se 

19 Calot, F Indispensable Orthopedics cd 2 London P oH'ere 1 ’ b 

e'l Co , 1921 _ ^ 

20 Boniine, Ellu Tuberculin and \ accint in Tni>ere i! "• \iKc”e ' . 

N \ , The Soiithworth Compain, 1917 
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The disease is so fiequently self-hmitcd, with vaiying success, that 
assumed lesulls following any method of tieatmcnt must be analyzed 
ciitically Fmtheimoie, lecuiiences and i cci udesccnccs often apiieai 
so late in life and so long aftei the disease has subsided, that a icpoit on 
a laige senes of peimanent cuics is almost impossible in one gcneiation 
If compelled, then, to deal with facts m such a study as this, the num- 
bei and value of the justifiable conclusions aie not such as to make the 
leadei enthusiastic about the benefits of any plan of conseivativc ticat- 
ment A companson of difleient plans would he moie helpful weie 
It not foi vaiiations m the stages of the disease, in age, lace and euvuon- 
ment, and foi the usually unknown incidence of the types of bacillus 
encountei cd 

CONCLUSIONS 

1 Small doses of filteicd loentgen i.iy given at intcivals of less 
than thiee weeks appeal to shoitcn the couise of the disease and to favoi 
lesolution oi maiked impiovement m all stages (except cold abscesses) 
111 a sufficiently laige peicentage of cases to justify the conclusion tli.it 
the loentgen lay is useful in the tieatment of tubciculous glands of 
the neck 

The usefulness of loentgcn-iav tieatment compaics favoiably iiitb 
that of othei single methods of conseivativc tieatment, but adequate 
data on all methods, especially follow-up lesiilts, aiedacking 

2 A definite supeiioiity of small doses of filteicd loentgcn lav ovei 
othei single foi ms of conseivativc tieatment cannot be piovecl, but is 
suppoited by these obseivations (Natuial hcliothciapy at selected 
sites may be supeiioi but should not exclude loentgen-iay tbciapy) 

3 This foim of loentgcn-iay tieatment appaiently docs not cause 
undesiiable effects not easily avoided 

4 Small closes of the locntgcii laj'" aie infciioi to the i.idical suigical 
tieatmcnt as lepoited by Dowd ” Howevei, his patients on whom i <idic.il 
opeiation was stiikingly successful belonged to a selected gioiip com- 
posed laigely of childien, most of whom wcie opeiated on in the cailv 
stage of the disease Hence, even ladic.il siiigciy might give little 
bcttei lesults than the loeiitgeii lay m such an unsclected gioiip as tins, 
in which most of the patients weie oldci and wcic in advanced stages 
of the disease 

5 Fiom a studv of the lesions (tables 10 and 13) T found that 

(a) The best icsults appealed in the tieatmcnt of patients who li.id 
tubciculous sinuses, of whom 76 8 pei cent appaiently weie etited 
Eight months aftci the fiist tieatmcnt was the fan avciagc time for tiie 
attainment of appaient cuic The sinuses, howcvci, icccivcd the laigc'-t 
number of ticatments (b) The small glands (2 cm — ) iinpioi cd more 
satisfactoiily than the huge glands (2 cm -j-) (r) Foi tv pci cent ot 
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the cystic swellings resolved without incision or spontaneous opening 
Hence, some cystic swellings lesolved and are theiein diffeient iioni the 
definite abscesses (d) The cold abscesses all resulted m sinuses Ihcse 
abscesses are not suitable for treatment with the small doses of the 
loentgen ray except as this treatment may increase liquefaction prior 
to incision 


dABLE 13 — Summai y of Results 


Tl of 1 1 lon^ 

/ — ^ 

All Enlarged 

Glands, Lirgc Small I \ slit 
The Large and Glands G1 luds Sai-11 cold 



P itieuts 

Sm ill 

2 Cm + 

2 Cm — 

mgs 

Ih'ti "1 ' 

•^inu 1 

Number 

141 

115 

CS 

47 

10 

0 

'lb 

Ealr average duration of ictivc 
lesions before roentgen ra> 

Sec 

table 7 

31 8 
mos 

39 2 
mos 

24 1 
mo' 

1 oO 
mo' 

2 0 
nio' 

mu'* 

Eair average number of treat 
ments 

94 

9S 

11 1 

80 

8 

11 7 

\2 

Fair a^enge period of treat 
ments 

G5G 

mos 

72 

mos 

83 

mos 

G 1 
mos 

4 4 
mos 

10 4 
mos 

S 8 
mux 

Fair average interval betneon 
treatments* 

19 5 
dvjs 

19 7 
dajs 

10 9 
dais 

19 3 
d >>s 

IG 

d v>s 

21 

dajs 

Cl 

aw- 

Fair average time alter start 
of roentgen ray for appear 
nnee of siifcht improvement 

See 

table S 







For appear inco of mnrVcd 
Improv ement 

See 

tabic 9 







For marked improvement or 
apparent euro 


98 

mos 

11 5 
mos 

8 1 
mos 




For appeal nnee of apparent 
cure 

SCG 

table 10 




“i 3 
ino^ 


h 

mo 

Fair average, foliow up period Id i 
for one patient mos 

see table 11 

12 0 
nio« 

10 7 
mo- 

13 4 
mo'. 

V> 

1110*5 

IS 

mo 

l-(, 

mu« 

Slight or no improvement at 
last follow up visit 

41 

2yi<q, 

29 

2.1 2q, 

10 

2sq, 

10 

21 



1 

> T 

Marked Impiovcmeiit tlirougli 
last follow up visit 

21 4-;„ 

I 

2>0 0 

21 

» ^ c 

10 

21 ~ 




Apparentlv cured, tliroug'i last 07 
follow up visit -17 /'a 

see t ible lU 

52 

15 2q, 

2^ 

57 4 7 



t 

To 

Marked improv eiiii nt or appar 
cut curt througli I I't follow 
up visit 

100 

70 'n 

so 

74 sq, 

4" 

r.'y c 

7e rq, 




• Thougli tlic dc'ircd interval w is two 
tilt actual average mterv il 

vvieks 

1m tween tri itiimt- 

\ \T Oiw 

c Ul 1 

r-l* 


6 Fiom table 13, allowing ‘ laii aiciagcs, it is "-ccii tint the v hnit 
gioup of 141 patientb with all t\pe'' oi lesions m the nctl^ 

9 4 tieatmeiits during 6 5G month'^ with an intcr\ il ot <' 

between ticatments 

7 Table 10 shows tint 47 5 pci cent oi the who'c c,!o lo qq at ' Ic 
weie cured in a f nr aicrige nine of ten mo.itln irnm t> c in' tri ' i 
Onh (hose who were apparenth cuud n ila tunc <4 n t »■ ' 
follow -up N isit are included 
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8 In addition to those who appaiently were cuied, 23 4 pei cent of 
the whole group weie so maikedly nnpioved when last seen as to 
make the tieatment appeal satisfactoiy 

9 At the end of a fan aveiage follow-up peiiod of 13 1 months 
(table 11), conservative tieatment, with small doses of filtered loentgen 
lay as the mam agent, appeared satisfactoiy in 70 9 pei cent of all the 
patients 

10 Tuberculosis of the ceivical lymph glands is primarily a suigical 
problem because, even with conservative tieatment, surgical judgment, 
minoi operations and caieful suigical diessings play an iinpoitant lole 
Indeed, major operations are frequently indicated 

11 Treatment of the disease should be coinpi ehensive and not 
limited to any single method 



POSTOPERATIVE HYPOGLYCEMIA -■ 
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As the study of postoperative hypoglycemia is still a subject of 
interest to both surgeon and internist we consider the following stud\ 
worthy of report The work is unavoidably incomplete, and there are 
only a few cases However, the method of investigation is new, and 
the results obtained by its use give infinitely greater understanding of 
the significant changes m carbohydrate metabolism than does the older 
method of studying only the whole blood sugar This method is 
offered to those who caie to study the condition further, with the hope 
that It will be employed, and with the belief that the results will be of 
greater physiologic significance than those obtained by any other of the 
present methods The method was devised by one of us (L F ) toi 
the study of insulin reactions ^ It is simple and can be carried out in 

any laboratoiy or well equipped office 

The stimulus for this work was found in Holmans pielimman 
report on hypoglycemia following thyroidectoni) for exophthalmic 
goiter- He showed that the blood sugar might be below the noima 
limit, usually fiom twenty-four to thiity-six houis after opeiation am 
suggested that this hypoglycemia might be at least partly lesponsible lor 
the postoperative reactions This opinion was suggested b\ the co l 
resemblance of many of the reactions to the well known insulin leactio.i, 
and was strengthened by observing the marked clinical impiovcmcnt i 
the patient after the intravenous administration of solutions of dextro c 
Our results tend to confirm the repoit of Holman 

The method depends on a study of the distubution o ^ 

between plasma and erythrocytes in serial samples of oxalate vei o 
blood In collecting the specimens of blood, care must be obsencc 
prevent accumulation of erythrocytes in the vein bv prolonv,cf 
the tourniquet A sample is taken befoie opeiation Vftei opc 
samples are taken seiially as often as desired sometimes this 


From the Departments of ^Medicine and Surgerv of M estern 


III! 


versity and Lakeside Hospital 


1 Foshav, L Observations Upon the \ction of Insulin on ti ^ 

Special Reference to the Cause of the Condition Known as Hvpo-, 


Plns.ol 73 470 (Juh ) 1925 ^ . v P-G- rn 

2 Holman, E F Hvpoghcemia in Exoplitlialmic Goi r 
Report Bull lolins Hopkins Hosp 34 69 (Feh) 1925 
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over a period of several days If any unusual symptoms are observed 
in the patient, a sample is taken immediately 

In our work, determinations of blood sugar were made on the whole 
blood in the usual manner Any accurate method may be used The 
lemaimng blood was centrifugalized in a calibrated tube until the cells 
were packed into a homogeneous mass We found that 1,500 revolutions 
a minute for fifteen minutes was sufficient The volumes of the whole 
blood and of the cells were then read, and the proportions of plasma 
and cells calculated A determination of the sugar was made on plasma 
and the corpuscular glucose was calculated according to the following 
formula 


Cell sugar per cent =: 


whole blood sugar per cent — (plasma 
sugar per cent by plasma volume per cent) 


cell volume per cent 


Each determination of sugar was made m quadruplicate by the 
method of Hagedorn and Jensen 

Eight patients were studied , on four, thyroidectomies had been per- 
formed for exophthalmic goitei , on two, herniorrhaphies, a large hpoma 
had been excised from the region of the shoulder on one, and on the 
other a cholecystectomy had been performed 

The first patient with a goiter who was studied had had a subtotal 
thyroidectomy performed thirty hours before we saw her About 
twenty-four hours after operation, tachycardia, flushed skin and profuse 
perspiration were observed, and she complained of profound weakness 
This reaction was transient and strongly suggested a deficiency of 
available glucose in the tissues of the body The first specimen of blood 
was examined six hours after the reaction and showed a normal content 
of glucose m both plasma and cells Eighteen hours later, or forty-eight 
hours after operation, the patient had a similar but milder reaction 
Analysis of the blood showed a normal content of glucose in the whole 
blood and plasma but a marked reduction of corpuscular sugar This 
reaction was also of brief duration, and treatment was not lequired No 
more reactions occurred Examination of the blood two days later 
showed a normal distribution of glucose 

The second patient with goiter had determinations of the sugar made 
before operation and at five different intervals after operation No reac- 
tions were observed, and there were no variations in either the 
concentration or the distribution of blood glucose The low reading of 
the plasma sugar in the specimen of blood taken forty-seven hours after 
operation was probably an error 

The last two patients with goiter were first seen during similar 
reactions In one case, the reaction was mild and associated with a 
moderately low corpuscular sugar and normal plasma sugar It disap- 
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peared promptly after some food was gnen b\ mouth The hlood sugar 
was normal m both plasma and cells the next morning 

In the fourtli case the reaction was scAere The patient was semi- 
comatose and unable to talk The blood show ed an extreme!} low sugar 
content, and the corpuscular sugar w^as not measured The patient was 
immediately given 200 cc of orange juice and 5 per cent dextro-'C 
rectally All sjmptoms and signs disappeared during the next two 
hours The blood sugar rose to a normal level, and the patient reco\ cred 
Ihe data for these four patients are gnen in detail in table 1 

Reduction of corpuscular glucose without an abnormalh low whole 
blood sugar rvas noted m the blood of tw'O of the other four paticm« 
There weie two periods of c} togl} copenia in the patient who had a 
lipoma excised from the shoulder, one occurred twent\-nine hours and 

Table 1 — Blood Sugar Dcta mmatwns on Foui Paluiitc on I! hon 
TItyi otdcclonncs If cic Pcrfoiincd 




Hours 

Blood 

Plasma 

Cell 






Post 

Sugar 

Sugar 

Sugar 

GUIs 

Serum 



Date 

oper- 

Per 

Per- 

Per 

Per- 

Per- 


Case 


ithe 

centage 

centage 

cent igc 

cent ige 

cent ige 

Rem irk' 

1 

1/20 

SO 

0101 

0100 

0150 

V 

07 



1130 

48 

0100 

0129 

0 044 

27 

73 

SUglit reaction 


2/ 1 

103 

0143 

0134 

0113 

27 

73 


o 

3/29 


0Li2 

0173 

0124 

43 4 

30 0 

Preoperaticc 



6 

0173 

0193 

0 lo5 

S3r. 

<■0 4 

Xoniuil postoinr itiie 


3/30 

eyt 

0101 

Old 

Old 

^0 

4 

cour c 



SO 

0139 

0135 

0100 

^4 8 

t32 



3/31 

47 

0140 

0 079 

0 283 

"2 4 

07 0 



4/ 1 

71 

0103 

0134 

0180 

>ji 3 

0.1 7 


S 

4/12 

72 

0110 

0 123 

0 047 

28 


MiM reaction 


4/13 

97 

0131 

0139 

0117 

20 3 

T'’ j 


4 

3/ S 


009 





'Jiicre reaction 


3/10 

48 

0 025 







J/12 

UG 

010 







the other fift^-thlce hours after operation In the othci patient tin re 
was onh one such peiiod fift\ liours after a bilateril ftmoial lurnioi- 
ihaph} had been performed 

It IS inteiesting to note that c\cn with such low coiieemrati"ns of 
corpusculai glucose no s\inptoins were lelt exeejit hunger aiui .o 
abnoimal plnsical signs were found This is so contrar\ to the re >r!’o i 
following a large dose of insulin that n is wurtln of notice b ' 

been shown ehewhere^ the seinptonis and signs oi insulin n eoois 
appear when the corpuscular glucose Ins been icdiie'ed to >b a t 'n n.g 
per hundred cubit centiiueters This is mie ree iniltss oi tot ■' * ’ 

the whole blood and ])h'-nn sugar utlntt.mt the\ in w 5»c ’x * 
or low while the reaction n t ’king pl'tt L n '•ignUx ot i t' ' 
patients coniphiiud of hungei at the fiun the toqc, '-c,, ’n ‘ c 
ccmrations were low E ich patient b''l a lo’e o '■e. * > 

anesthesia and had giuit ion\-tigh’ ho ir^ p’' ctic I c t' ’ t 
of carbolndrate Hunger js ■''rttUK’uh t’ t ii'"'’ -c-’x 'o * » 
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beginning of an insulin leaction We believe that the cause of the 
hunger sensation in oui patient is the same as that in the patient experi- 
encing an insulin leaction, namely, a i eduction of glucose m the cells of 
the body tissue, of which the measured corpuscular glucose concentration 
IS an index The woik of Macleod ® on the relation of fixed tissue cell 
sugar to the onset of insulin reactions furnishes evidence which strongly 
supports this opinion 

The cause of the symptoms and signs in the patients on whom 
thyroidectomies were performed is probably the same — a lowered cell 
ular sugar content throughout the body The underlying physiologic 


Table 2 — Blood Sugai Deto mmaiwus on Foui Patients Folloiving Opciations 




Hours 

Blood 

Plasma 

Cell 






Post 

Sugar 

Sugar 

Sugar 

Cells 

Serum 



Date 

oper- 

Per 

Per- 

Per- 

Per- 

Per 


Case 

1926 

itue 

cent age 

eentage 

centage 

centage 

centige 

EemarLs 





Excision Eipoma 



1 

1/12 

0 

0110 

0 097 

0125 

45 7 

54 3 

Preoperitivc 



5 

0153 

0168 

0128 

38 

62 



1/13 

22 

0161 

0160 

0162 

40 

GO 

Liquid diet 



29 

0108 

0138 

0 058 

87 5 

025 

Hunger 


l/ll 

45 

0173 

0180 

0160 

362 

638 




53 

0113 

0177 

0 017 

40 

60 

Hunger 


1/15 

77 

0152 

0120 

0 212 

34 5 

65 5 



1/17 

120 

0104 

0124 

0071 

38 

62 





5 

1 'Femoral Herniorrhaphy 



2 

1/15 

0 

0 120-3^ 

^0120 

0120 

44 4 

55 6 

Preoper itne 



7 

oir> a 

f^io 

0142 

46 6 

53 4 



1/16 

23 

0144 1 ^ 

' N)129 

0161 

45 7 

543 

Liquid diet 


1/17 

50 

0132 

0182 

0 057 

40 

60 

Hungei 


1/lS 

72 

0104 

0181 

0139 

40 4 

so 6 



1/20 

121 

0 124 

0143 

0 093 

38 

62 

House diet 





Herniorrlnpbj 



3 

1/26 

0 

0110 

0132 

0 097 

38 

62 

Preopcrotu e 


i/2S 

48 

0132 

0138 

0123 

40 

60 

Norma! postoperatiie 



55 

0113 

0113 

Olli 

oG 

64 

course 


2/ 1 

157 

0 16S 

0 177 

0152 

36 

61 






Olioleejstcctomj 



i 

2/ 5 

0 

0 106 

0105 

0107 

38 

62 

Preoperatnc 



7 

0104 

0 202 

0104 

38 

62 

Nonml postoper due 


2/ 0 

24 

0159 

0150 

0159 

S3 

07 

course 


2/ S 

78 

0 153 

0168 

0123 

29 

71 

- — 


mechanism may be slightly different These patients have had a high 
metabolic late for a consideiable peiiod, have lost much weight and 
have probabl}^ seriously depleted then stoies of gl} cogen The sudden 
increase m metabolism incident to manipulating the thyroid gland during 
and shortly after the operation mai" cause a temporarv excessive burn- 
ing of carboln di ates wdnch cannot be met by glycogenolysis from the 
alread^ depleted hvei and muscle stores, hence the low genera! tissue 
sugar low corpuscular sugar and the associated msulin-like reactions 
In this connection it is of interest to note that the patient who did not 

3 Macleod, J J R The Problem of the Fundamental Action of Imuhn 
Canad M A J 15 476 (Ma^) 1925 
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have anj'^ symptoms after th) i oidectom\ \\as in a good state ol nutrition 
The other thiee patients who had reactions vere thin tinderueiglit a. id 
obviously in a pool nutritional state 

SUMMARY AXD COXCLUSIOXS 

Some of the symptoms and signs of postoiieiatn e leactions au 
caused by a depletion of sugar in the tissues, a c} toghcopcnia J h(_\ 
may or may not be associated with a h)poghccniia i) b\ that teiin i low 
whole blood sugar is meant 

A method is presented which enables one to gam some insigbt to.i 
ceinmg the amount of glucose in the tissues b} stiuhing tiit CDiutnii i- 
tion and distiibution of glucose in the blood plasma and cr\ thinev le-' 

If methods of study are limited to the one of delei ininatioiis oi mIimIi 
blood sugar, mucb useful information concerning carboh\ di.ite iitih 
zation will be ovei looked 
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In 1913 and 1921 VV J Ma^o^ caliled attention to the fact that 
caicinoma of the pioximal half of the colon has a gi eater tendency 
to the pioduction of anemia than caicinoma of any othei part of the 
bod} witii the exception of the median poition of the stomach As 
this obseivation gives use to a number of inteiesting questions, many 
of them of consideiable clinical importance, it seemed worth while to 
follow It up with a statistical analj'sis to see, first, how definite die 
pecuhant}^ is, and, second, what explanation can be found for it 

For the pm poses of this study, we have gone ovei the records of 
most of the cases of cancel of the colon in which operation was per- 
foimed at the Mayo Clinic during the last twenty years and have 
divided these cases into a number of gioups accoiding to the situation 
of the tumoi the sex of the patient, the numbei of red cells and the 
peicentage of hemoglobin in the blood (Dare method) The frequency 
distnbutions with the con esponding means (or averages) will be found 
in tables 1, 2 and 3 The trend of the means is shown in chart 1 
where the relation between the degiee of anemia and the situation 
of the tumor in the bowel stands out strikingly 

Chart 2 shows m another, and peihaps more convincing wa^, the 
difference in the seventy of the anemia with cancer in the right and 
left halves of the colon There it may be noted how much more fre- 
quent!} low hemoglobin readings of from 30 to 50 per cent are found 
with tumors on the light side Without these big differences in the 
distribution cuives Ave might have felt some doubt about the rehahiht} 
of the ayerages because, as is well known, the Dare heinoglobmometer 

* From the Dnisions of Medicine, Surgery and Pathology, Mayo Chnic 
1 Mayo W J Some of the Disputed Problems Associated yyith Surgery o 
the Large Intestine, Am J M Sc 145 157-161, 1913, Pernicious Anemn;'^ 
Special Reference to the Spleen and the Large Intestine, Ann Surg 7 ^ 

(Sept ) 1921 
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IS not an exact instrument, the laborator\ ^\olker ha-^ i^ancralh lo 
take the mean of two or three readings on the same “^ampk anrl tin 't 
estimates vary through a range of 5 pei cent or more lurtunauh 
however, when 100 such means are a\eiagcd negatne tmn'- tciui if 
balance positive ones and the first t\\o figures in the rc'-ult buoiin 
cpiite trustworth} If doubts had remained wc would h.nc bi-id our 

Table 1 — Red Cell Counts and Hemoglobin Readings xitlli Conmoi ,ii r Ihn, i,> ' 
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INTERPRETATION OF DATA 

The next question is. What interpretation can be placed on the 
figures that we have obtained? Assuming that the degree of anemia 
IS dependent largely on the duration of the illness, on the amount of 
weight lost, on the presence or absence of metastasis, and perhaps on 



abscissas indicate the different regions from one end of the colon to the otiier 


the age of the patient, might not the differences which we ha^e found 
be due simph to an unequal distribution in the two groups, of persons 
who have lost v eight r\ho are old, or who have older and more ex- 
tensive lesions ? 



ALVAREZ ET AL—CARCI\0M4 OF COLO\ i\D l\EMl^ -."7 

In working out the answer to this question our fir'll inn\e wa^ to 
see if the factors just mentioned realh do ha\e an\ influence on i!,e 
production of anemia, because if the\ do not, thc\ can be disrti: irdc 
and the problem w ill be greatly simplified W'c took tbcrclore all 1 ^ 
of men and w^omen with cancers in anj pait ot the colon and e.ilcul.Ueii 
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been inversely proportional to the duration of the symptoms, this figure 
would hate been — 1, and if there had been absolutely no correlation 
between them, it would have been zero The coefificient between per- 
centage of hemoglobin and duration of symptoms was — 0 131 ±0 039 
foi tumors of the right side of the colon, and — 0 081 ±0 063 for 
tumors of the left side As will be seen later, this absence of correla- 
tion observed with tumors on the left side is probably due to the fact 
that the first symptoms are likely to be those of obstruction, while 
with tumors on the light side, obstruction comes later and there is 
time foi the development of anemia, the severity of which will be 
somewhat related to the duration of the symptoms 

The coefficient between the red cell count and the amount of weight 
lost was 0153 ztO 026 For cell count and age, the coefficient was 
0 028 ± 0 035 which shows that there is no relation Strange to 
say, there was no relation between duration of symptoms and loss 
of weight, the factor being 0047 ±0 030 As will be seen later, the 
mam reason for this is probablj' that the duration of symptoms is a 
poor index to the age of the tumor 

With such low correlation coefficients we can now say that no 
allowance need be made foi differences in the ages of the patients or 
in the amount of weight lost This is all the more true because as 
may be seen from chart 1, these two factors vary little anyway The 
onh significant difference is found with tumors of the sigmoid and 
rectum in which the loss of weight is not so great as with tumors in the 
rest of the colon 

Unfortunately, we cannot put much confidence in the coefficient 
for the duration of S)’'inptoms and degree of anemia, because it is 
certain that the onset of symptoms marks, not the beginning of cancer- 
ous growth, which is leally what we would like to determine, but the 
time when the mass has developed to a point where it can interfere with 
the passage of fecal material through the bowel This feature will be 
discussed later in more detail 

COMPARATIVE MALIGNANCY 

W'hen confronted with the differences in the production of anemia 
associated with tumors in the various parts of the colon, one of the 
first things to be thought of is a corresponding and underlying difference 
in the extent of metastasis A little study showed however, that even 
if such a difference were present it could not account for the gradation 
in anemia, because in patients still suitable for operation — the type that 
we hare studied — the spreading of the growth has little influence 
on the blood and the difference in the production of anemia uitli 
tumors in the right and left halves of the colon can be showm just as 
well in the group without metastasis as in the group with it (table 4) 
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Even with this proof the thought remained in our mind'' that tuiiKn^ 
of the right side of the colon might still in some \\a\ h.nc a irrc-’a: 
malignanc}', so we turned to the caretul imestigation ot thi^ '•uhK^^ 
earned out b} Ciaig and i\IacCart\ - Ha\es' and Mc\'a\ i h- \ 
picked off and studied microscopicalh the glands icnio\ui with 
segments of the colon resected for cancel, and louiul a trraditin'i hi 
the tendency of these tumois to metastasi7e, but it vas nist o[)]>nvit( n- 
that which would be needed to explain the grad.ition in tlu prodiaii-i i 
of anemia There was more or less iinohemcnt of the uckmi d 'ad^ 
in 47 pel cent of the rectal and in 32 per cent ot the tn-a] ca-e^ mo i 
fanly even giadation m metastasis with the tuinois suuucd in dn 
legions between 

The high degree of anemia nith colonic cinceis can Inidh b 
ascribed to a high degiee of malignancy because it is well kimwii ib t 
such tumors aie geneiallv of low malignancx and tint tluv nuiisii^i < 

TaBLF 4 — lufluntcc of Mctasta<:n on the Ri </ Ci 1 1 (. ount<: ai.i! !!i n 

RradtiKjt 


C ironotn i W itliout W* t i t i i < in mom i W ith '!< ' l 


Riciit i<n mm i n 

C I'os Colon Ci'i' Colon < I'l ( olnti ( < a i 

lt4<l tilN inllllonc I'l'i loiJe:''!' i-'- - i in 

Hoiioelobln inronl JTJ hi a^OTo n, 70 7 ^o » ■) i ( i ■ i ■ ' ' ' 


sIowd\ as compaicfl with those in the stonncli itli entin cipkI' 
MacCaite and Pilackfoid tound iinohenieut ot tin Mitiond >4 C'd" in 
fift^-two of one hundied eases studied 
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THE GRADATION IN THE DIAMETER OF THE BOWEL 

The most piobable cause for the gradation in anemia seems to be 
the gradation in the diameter of the bowel On measuring a few loent- 
genograms of the colon, we found that the diameter of the cecum is 
about 6 cm , that of the ascending colon, 4 cm , of the transverse colon, 
3 3 cm , of the descending colon, 2 7 cm , of the sigmoid, 2 5 cm . and of 
the rectum, 6 5 cm As has already been pointed out, the first symptoms 
of cancer of the colon are ordinarily those of obstruction, m other 
words, the tumor generally grows silently until it becomes large enough 
to interfere with the passage of the fecal material Under those circum- 
stances one should expect the size of the tumors to be graded from the 
descending colon to the cecum because the onset of urgent symptoms 
would mean simply that a certain proportion of the lumen had become 
blocked A tumor the size of a walnut, which would produce serious 
s)mptoms if situated in the descending colon, would pass unnoticed in 
the cecum, while a tumor as large as the palm of the hand, which might 
cause some pain and anemia in the cecum, would be incompatible with 
life if transplanted to the descending colon 

Furthermore, the cecum would be more likely to tolerate a large 
tumor because its contents are fairly liquid and more likely to slip 
past a growing obstruction An exception to this rule must of course 
be made for those growths which begin near the ileocecal sphincter 
They soon cause obstruction m the small intestine, and they act more 
like ileal than cecal tumors In one such case in which the sphincter 
alone was affected, death followed a stormy illness of only six months 
duration 

GRADATION IN THE SIZE OF THE TUMORS 

If the foregoing argument is correct, there should be a gradation 
in the size of the tumors in the different parts of the bowel and, as 
may be seen m table 5 and chart 1, that is just what was found The 
surface areas of the tumors in square centimeters ranged from 516 ±:2 0 
in the cecum to 29 1 it 1 3 m the rectum The only difficulty that 
remains is that, according to our theory, the rectum, with its large 
diameter, should have tumors larger than those in the descending colon 
Actuallv they averaged a little smaller, but this need not disturb 
us greatly because a number of facts have appeared during this 
analysis, all suggesting that cancers of the rectum, and perhaps of the sig- 
moid, should be studied under a separate classification, apart from those 
m the rest of the colon This may be due to differences in the structure 
of that part of the tube, to differences m its relation to surrounding 
organs to the special nerve supph , and to its nearness to the outside 
ot the bode evhich probablj causes such symptoms as the discharge of 
blood and pus to be obsereed earlier than they would be if the tumor 
were higher up 
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DLKVTioN 01 Symptoms 

If om theor) is correct there should also lie ,i iri id itum in lin ('ni 
tion of s}mptoms because witli tuinois ol the kit sulc ot t!u i.-’ 
ohstiuction should appeal eaile , the s\mpt('nis '-imnld hi luiii >. 
uigent and tlie patient slunild he dinen t<» seek rclie! imK W i 
tumois of the cecum not nnohing the ikueeca! sphincta ud-tiiu '■ 
sliould come late and there should be mote time ini tlu <k\tkip'>< 
of s 3 mptoms sueh as indigestion, ue.ikiHss and aiicmn ill di vlmb ’ 
patient might be able to neglect toi a while 

Actualh w'hilc 54 pei cent ot the iiaticnts with iiiui! ti 
naiiow' descending colon felt sick enough to come t<t tlu ehnu wid. 
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was found at the time of operation In other cases the disappearance 
after operation of symptoms of indigestion which had been present foi 
years left us with the strong impression that the tumor either must 
have existed for a long time or had developed in an old stricture, polyp 
or diverticulum Actually, m a few cases a primaiy polyp or diverticulum 
could still be identified at the time of operation As we did not feel 
justified in using the twelve and fifteen-year histones in making the 
averages, and as a line had to be diawn somewhere, we put it at six years 

CANCER OF THE SMALL INTESTINE 

As was to be expected fiom our hypothesis, cancer in the narrow 
and more irritable small bowel produced urgent symptoms even more 
promptly than m the descending colon, and 64 per cent of the patients 
seen at the Mayo Chine with such growths applied for lelief within six 
months after the onset of the tiouble The average duration of the 
illness was 7 7 ±0 9 months, and none of the patients had symptoms 
for more than thiee years 

MODE OF ACTION OF THE TUMOR ON THE BLOOD 

It appears, then, that the graded difference in the production of 
anemia is associated with a gradation in the size and age of the tumors 
which, again, is due to a gradation in the diameter of the colon As 
the regression seemed to be nonlineai , on Dr Dunn’s advice, we divided 
the correlation table into two parts, the first one including cases with 
hemoglobin contents up to 50 per cent and the othei with hemoglobin 
over 50 pei cent In the first group the correlation factor was — 0 485 
±0 01, and in the second it was — 0 319 ± 073 These coefficients 
aie definite and twice as large as any of the other coefficients that we 
have computed 

The next question is. How does the tumor act on the blood ^ Does 
It elaborate hemotoxins , does it destroy a particularly important area of 
the mucous membrane of the bowel, does it act by producing obstruc- 
tion, or does it act by producing a large ulcerated surface from which 
the body can lose blood and other poorly replaceable fluids and through 
which It can absorb bacterial poisons^ 

In order, first, to study the influence of cancer alone, without the 
complication of a bleeding, oozing and infected surface, we analyzed 
the records of 130 patients with nonulcerating cancer of the breast, 
operated on at the clinic The hemoglobin readings were practically nor- 
mal for the Dare instrument and the average was 74 4 ±02 per cent 
The average red cell count was 4,410 000 ± 20,000 (chart 2) The 
tumors ranged in size from 5 to 90 sq cm wnth an average of 84 ±06 
sq cm There ivas absolutely no correlation between the size of the 
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tumor and the hemoglobin reading but this ma\ not mean mi cli heeau- 
most of the tumors were apparentle too small to ha\c am tfuci < ^ i’ . 
blood 

Similarly, the average hemoglobin reading in fitt\ -fne vcivn \ iP 
carcinoma of the fundus of the uteru'' not a^-'^ocialed w,ih n,",! • 
bleeding w^as 74 9 ± 0 6 per cent Ml hut 10 per cent dt tlu-i d i ■ ^ 
had hemoglobin readings oeer 70 per cent Twente-^even vn.iuii >' • 
the same t}pe of cancer in the fundus but with edii'-uU rah ' Ii 
had an average hemoglobin of 61 8 ±:1 S ])er cent wlmh '•Im, - a i. 
important the factor of hemorrhage i"^ Similarh twent\-^iN ' i i' ’ 
with cancer of the cerM\ without much hemorrh iin hid 't ><' 
hemoglobin of 79 2 ±0 9 per cent while twenU women with tia ' ■ 
type of cancer and wnth hemonhage had an aecrage ot 64 5 2 <> 

The inability of carcinomatous ti'^sue alone with little oi no r'c > la 
surface to low’ei the amount of hemoglobin m the both w ‘•ho, , m 
a numbei of cases in which the condition ot the blood ntmiKd n 
to normal in spite of the fact that a l.irije cancer oi ilu bo,‘ < i 1 
been shoit-circuited and left In one such ca‘-e the jinunt rctm, i 
W'lth a big hrawm mass imohmg the .interior ibdomm d > 'M ' «* 
jet the hemoglobin reading was considcr.ibh hieditr thm it h 1 
a jear before when she came with a sniall in])km-rme-t\ ]>(. ot ^lo' » 
In another case a woman with a small c ircmonntonv ulu . oi < 
lectum had a li\er so full of met.ist.itic nochiks th it it n nlnd .o ' ( 
umbilicus and it ncerops\ weighed s 600 Gm 1 he In mo^Iobnmi 'hti 
WMS 67 ]ier cent We must conelude tluiciori tint tin n’“-‘- o' b' 
cmcci cells is not the import int f.Ktor m jirodnnin’ nanin 
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which theie was little pulmonary involvement but a gieat deal of chaiwe 
in the cecum, and found an aveiage hemoglobin leading of 74 3 ±0 9 
per cent 

All this evidence makes it appear impiobable, then, that theie is am 
function of the cecal mucous membiane which is essential to the main- 
tenance of 1101 mal conditions in the blood It does not, of coiiise iiile 
out such a possibility, and we do not feel like putting aside lightly the 
clinical impressions of men of enoimous experience It should be 
noted, howevei, that if we ascribe such peculiarities to the mucous mem- 
brane of the cecum, we may with perhaps gieatei piopiiety ascnbe them 
to the mucous membiane of the stomach, wheie the degiees of anemia 
pioduced by small tumors almost equal those pioduced in the cecum 
b} veiy large ones 


THE EACTOR OF OBSTRUCTION 

The sti iking impiovement in the condition of the blood and geneial 
health which occuis m many cases after the removal or shoit-ciicuitmg 
of narrow “napkin-iing” tumois of the tiansverse and descending colon 
makes it appear as if obstiuction of the bowel must play a large pait 
in loweiing the vitality of the body The same type of impiovement 
IS seen also aftei the shoit-ciicuiting of noncancei oiis lesions of the 
bowel We noted one case of a young man aged 23 who had had seveie 
indigestion and abdominal pain for two yeais The hemoglobin leading 
was 65 and the led cell count was 3,830,000 Two months later, aftei 
a large inflammatory mass in the cecum had been shoit-ciicmted, the 
hemoglobin percentage had risen to 72 and the red cell count to 4,720,000 
In anothei case a big tuberculous mass involving the cecum was short- 
circuited and left Two years later the hemoglobin leading was 72 pei 
cent and the red cell count was 4,780 000 In these cases there is 
geneially a good deal of shiinkage in the tumoi immediately aftei the 
operation but that can haidly account foi all the improvement 

Against the idea that chionic obstiuction is laigeA lesponsible for 
the anemia is the finding of normal hemoglobin and a noimal blood count 
m the case of the woman aheady mentioned who had siitfeied foi six 
months with symptoms of obstruction so fulminant that she finallv died 
in one of the attacks befoie she could be operated on In this case 
the effect of obstiuction could be studied almost by itself because the 
growth was a small one limited shaiplj'’ to the legion of the ileocecal 
valve 

THE important FACTORS IN THE PRODUCTION OP AlsEMIV 

One thing we can sa\ and that is that the passage of feces oier the 
tumor, whether cancerous or tuberculous, has a great deal to do vitj 
the production of anemia and cachexia And that leads up to our fiu^ 
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which the disease either was extensive, reaching into the first part of the 
transverse colon, or else associated with considerable hemorrhage 

SUMMARY 

Carcinoma of the cecum and ascending colon has a marked tendency 
to produce severe grades of anemia This tendency is progressively less 
marked with cancers of the transverse, the descending, and the pelvic 
portions of the colon 

The gradation cannot be explained on the basis of a greater loss of 
weight, more severe hemorrhage, or greater malignancy of the tumors 
in the light half of the colon The malignancy of colonic cancers as a 
whole IS low as compared with that of gastric cancers, and the tendency 
to metastasize is greater with cancer of the rectum than with that of 
the cecum 

The cause for the gradation in anemia seems to be a gradation in the 
surface area of the tumors, from an average of 51 6 ± 2 0 sq cm in 
the cecum to 31 2 ±: 1 7 sq cm in the sigmoid This gradation is 
dependent, again, on a gradation in the diameter of the colon from 
about 6 cm in the cecum to 2 5 cm in the sigmoid The patient seeks 
lelief when the lumen of the bowel becomes more or less blocked In 
the descending colon this can happen when the tumor has grown to the 
size of a walnut, in the cecum it does not happen until the mass is as 
large as a man’s hand 

As would be expected, then, the patients with cancers in the narrow 
descending colon are driven to seek relief early, usually within si\ 
months after the onset of the trouble The symptoms with cancer of 
the cecum are less urgent and the sufferers often put off consulting a 
ph)’^sician until they are markedly anemic 

There is a definite relation between the area of the tumor removed at 
operation and the degree of anemia 

The cancer cells alone do not seem to have much effect on the blood, 
as shown by the fact that nonulcerating carcinoma of the breast or 
fundus of the uterus is seldom associated with anemia, that the blood 
of patients with large cancers of the bowel which have been short-cir- 
cuited and left often returns for a while almost to normal, and that 
patients with insignificant cancers of the bowel and enormous masses 
of cancer tissue in the liver show only moderate grades of anemia 

The anemia with cancer of the cecum cannot be ascribed to the loss 
of an essential mucous membrane or function because the blood picture 
usually reverts almost to nonnal after that part of the bowel has been 
chort-circuited or remo\ed Furthermore, its destruction b\ tuber- 
culosis IS ordinarih not associated with much anemia 
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The essential factor in the production nl antmia actin', lo I 
presence of a large ulcerated area iroin which blood can oo- 
through wdnch bacteria can enter Xowherc eKt on tlic ni'int <>i 
bod}' can ulcerating cancers be found >^0 lan,a a*- in tin ecu’!., 
now’here else aie such big law surlaces in cunt let with i corc'.a. 
culture of oiganisms main ot them \iiuknt and when muuc' 
animals capable of producing ce\erc anemia 

These observations emphasize the nece'^^-ite tor loobnu’ pn.u.i 
at the cecum w'hcn a patient present'^ himseli with iniikeM ^ ^ 
anemia and few’ s\mptoms to point to the source ot the 
should be remembered also that with carcinoma ot the tolo.i tin jir. 
of marked anemia is not the same coniiaindic ition to o]ri ni ai a ' 
It IS in the case of carcinoma of the stomach 



PORTAL CIRRHOSIS WITH ASCITES AND ITS 
SURGICAL TREATMENT 


A REVIEW or TWENTY-SIX CASES 
WALTER HUGHSON, MD 

BALriMORE 

Few diseases approached from a surgical standpoint offer so many 
interesting possibilities foi individual ingenuity and at the same time 
oppose so many difficulties to rational treatment as does portal ciiihosis 
with ascites The stage of the disease under discussion in most 
instances piobably is the last stage, and the surgeon’s efforts aie directed 
toward the correction of this particular manifestation, though he is not 
given an opportunity to affect the disease itself The literature on the 
subject IS remarkably voluminous when one considers the comparative 
rarity of the condition and also the fairly brief period — now thirty 
years — during which surgical opeiation has been used as a method of 
treatment Isolated reports of cases in which treatment consisted of 
the various surgical proceduies available appeal with considerable 
regularity, and in the main these lepoits seem to indicate a ceitain 
justification foi surgical intervention In view of the human tendency 
to announce or at least to emphasise only favorable results, a model ate 
degree of skepticism might temper somewhat the first feeling of opti- 
mism There can be little doubt that the situation is not entirely 
satisfactory from a surgical standpoint Cures, as estimated by the 
permanent disappearance of fluid, are certainly infrequent, and the sin- 
geon who can repoit definite improvement in a number of cases may 
regard himself as fortunate 

Were the diagnosis of portal curhosis a simple matter, statistics as 
to the results of surgical treatment would be of much greater value than 
they are at present Sui pi isingly little attention is paid to this important 
phase of the subject Diiect inspection of a livei may tend to confirm 
the belief that cirrhosis does exist, but such evidence is by no means 
conclusive Microscopic examination of a biopsy specimen is the only 
method by which an absolute diagnosis can be made during life In 
only one report reviewed by"- the author has such positive evidence been 
recorded on microscopic examination Even autopsy obser\ations are 
seldom tabulated m suj?port of a clinical diagnosis Great confusion 
seems also to exist m the classification of cirrhoses of the liver Cir 
rhosis IS a geneial disease of which there are many distinct varieties 
A definite etiology can be ascribed to some types but not to others 

■^From the Surgical Department of Johns Hopkins Unnersiti and Hosp't 
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ETIOLOGY 

As IS tine of so many diseases which aie primarily medical and later 
become surgical foi the relief of some paiticular symptom, physicians 
aie completely m the dark as to the tiue etiology of poital cinhosis 
With the advance made in medicine and pathology during the past two 
decades, the originally assigned cause, alcoholism, has fallen into the 
discard The familiai teim “gin-drmker’s liver” was of much gi eater 
significance from an etiologic standpoint than "cirrhosis hepatis " A 
few of the older pathologists still cling to this idea, and recent statistical 
studies indicate that the incidence of poital ciirhosis appears to be on 
the decline m certain European countries wheie tiue temperance has 
developed over a period of years However, as Barker says, “Of late, 
more stress has been laid upon tnto-xicahons and mfechons as a cause 
of cirrhosis hepatis ” MacCallum,^ in referring to alcohol as the etiologic 
factor, states that “although it may well play some part, its influence is 
undoubtedly gi eatly exaggerated ” In a remai kably thorough and pains- 
taking investigation of this phase of the subject, Fiiedenwald® con- 
cluded that “The experimental reproduction in animals of ceitain of 
the more characteristic diseases of human beings, attributable to the 
abuse of alcohol, such as cirrhosis of the liver has not been 

satisfactorily attained ” Much has been done experiinentall)^ but so 
far little of practical value has been developed The more important 
contributions are those of Opie ® and others, who have combined bac- 
terial infection with various poisons, such as chloroform, which destroy 
liver cells , Longcope,^ who has produced lesions resembling those found 
in cirrhosis by repeated anaphylactic shocks caused by injections of egg 
white or other protein, and Pearce,® who by the injection of hemolytic 
and hemagglutinative serums caused necrotic lesions and later cirrhotic 
changes in experimental animals 

Bassler ® has made an obseivation from the clinical standpoint, which 
if confirmed should prove of importance He states that in 8 per cent 


4 MacCallum, W G A Text Book of Pathology, Philadelphia, W B 
Saunders Compan}^ 1924 

5 Fnedenwald, J The Pathologic Effects of Alcohol on Rabbits, J A 
At A 45 780 (Sept 9) 1905 

6 Opie, E L On the Relation of Combined Intoxication and Bacterial 
Infection to Necrosis of the Liver, Acute Yellow Atrophy and Cirrhosis, J 
Exper Ated 12 367, 1910 

7 Longcope, W T Cirrhosis of the Liver Produced by Chronic Protein 
Intoxication, J A Am Phj's 28 497, 1913 

8 Pearce, R AI Experimental Cirrhosis of the Liver, J Exper Afe 
8 64, 1906 

9 Bassler, A Portal Cirrhosis from a Gastro-Enterological View pom > 
M J Record 119 121, 1924 
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all connected together into an irregular network, but they have lost their regular 
relation to the original portal veins, bile-ducts, and hepatic veins 

Microscopical study confirms all this Everywhere in the section there arc 
found patches of liver-cells arranged in a most disorderly fashion All bear 
evidence of having been enlarged by the multiplication of their cells, so that 
the arrangement with reference to portal and efferent veins is all that will tell 
us whether we have the enlargement of a whole lobule or of an isolated group 
of cells The masses of liver-cells quickly increase in sue by multi- 

plication of their cells, new capillaries are formed in every direction, and this 
labyrinth of cells expands, pressing the stroma away on all sides For a time 



Fig 2 — Nodular cirrhosis showing atypical arrangement of liver cells m caci 
nodule and extensive scarring (From MacCallum A Text Book on 
Pathology ) 

the hver-cells are normal, but then comes another injury, and many of 
hvperplastic nodules are partly destroyed Tlie whole process is repeate , am 
not onl 3 ' once, but many times It is clear that this must lead to an txtraor 
dinarj distortion of the liver’s structure (fig 2) 

The pathologic explanation of ascites, the condition for which 
surgical intervention is really used, is not entirely clear Ihe progrcssne 
cirrhosis described in the foregoing supposedly makes it difficult for t it 
portal blood to pass through the liver, and in consequence the trilnitaries 
and branches of the portal vein become greatly distended This apparcn 
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stagnation of the blood in the portal s\stein impans the function ot the 
organs drained by it The spleen becomes enlarged — a condition b\ no 
means always found at operation — and digestion is interfered with 
although here again appears a discrepanc}, for the chronic gastritis oi 
a person addicted to the use of alcohol is piesuincd to be a pnman 
lathei than a secondary factor As a lesult of this \enous stagnation 
fluid filters into the peritoneal caMty, the ascites thus established tends 
to peisist, and b}' its presence adds to the buiden of the aliead\ emhu- 
rassed portal circulation 

Here as elsewhere in the bod}, giadual obliteration of a blood ch.in- 
nel, whethei arteiial oi venous, results in the formation of collatcr.d" 
The development of such new routes following a \enous ohstruetion is 
nevei so efficient as in the case of an aiten, owing to the m.iikul 
differences in blood pressme How'ever, there are few conditions m 
which adequate collateials are not established, unless there is a conipkti 
thrombosis of all the veins invohed The collateials foimed in ciirhnsis 
of the livei aie extensive, and aie w'ell desciibed b\ Chaicot whose 
diagiammatic representation is showm in figure 3 

One condition associated with cirrhosis and ascites which is seldom 
referred to is the lather remarkable thickening of the parietal peii- 
toneum It may be urged that this change occtiis m c\ei\ condition 
ehaiactenzed by a chionic peritoneal efiusion, }et in no other disc isc, 
with the possible exception of a general peritoneal eaicinoinalosis is 
this change so sti iking In ciirhosis the parietal peritoneum ma\ 
attain a thickness of from 2 to 4 mm, and on gross c\immation mi\ 
appear markedly injected and Inperemic This fact h.is eoiisiderable 
significance in view^ of the w’cll known absoilimg properties ol noimal 
pel itoneum 

DIAC.NOSIS 

Unfoitunateh . the clinical diagnosis of cirrhosis of the h\ei e\ni m 
the presence of ascites is unceitam I shall not consider here the <h ig- 
nosis of the disease befoie this de\elopment becomes mmiiest wlun 
obvioush collect interpretations of signs md sMiqitoms must In (\tn 
moie pioblematie Howceei indigestion m mlirged firm Incf 
splenic enlaigement of some degree ])im in the light In poehunih mm 
and a subieteriod tint to the skin and sekri m i jHismi vim his I,.| . 
moic Ol less inegulai lite suggests possihihn ol ,i (k\t!o]>mg ei d <>s's 
Actual jaundice is an uncommon sMuptoin and is jirohilih oi i to 
aeeesson disease Induatioiis of i de\elopnig eollucid I'ri'd ' 
hemorihoids esojihage d \ari\ (hem iiemesis i uid m th' ! ti ■ 

mild Ol severe toxic svmptonis add weight to tlu p’-elim n mv i > t 
1 he final stage is the divelojiment oi iseites m v hxh i , 

eouise alter the signs oi jxirt il obstruction h i\e ( evtk < 
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becomes easiei ” Cabot'" states that a correct diagnosis ^\a^ made m 
39 pei cent of a series of eighty cases — ceitamh not a bnlhant iccnrd — 
while in the same author’s statistical review ol 5 0(X) cases oi acutes 
the following diseases appeared most common m the following: ordci <it 
fiequencv caidiac, 1,397, lenal, 665, cirihosis, 325 tuberculous pen 
tonitis, 263, o\arian and uteime tumois US. abdominal caumoma 
109, intestinal obstiuction, 86 

Fiom these figuies it would appeal that appio\imatch 7 pti tem ot 
all cases of ascites pro\e at autopsi to be chic to poit.d cirrhiwn 
Simpson," in discussing the diagnosis of poital ciirhosis sa\s that 
ascites IS j^resent m 50 per cent oi ail cases and in 85 pci cent oi tlu 
fatal ones, and that in 13 pei cent of all cases in which tlu paiiint^ <1k 
of the disease, tubeiculous peiitonitis is piescnt When the .niitc' 
develops acutely, it is usually a teiminai eient In the light ot pii-tni 
evidence and the unfortunate lack of pathologic matciial obtaiiud at 
operation, it seems justifiable to state that a positne diagnosn ni il 
cinhosis can be made in the vast majontc ol cases onh it aiitoji'C 
In addition to the conditions listed b) Cabot, a dirieientiil diagiio^i- 
from Banti’s disease must be made in the stage ot cinhosis and iscitc^ 
But Hopfnei sajs that at this stage Banti s disease oltcn cannot hi 
diffeientiated fiom Laennec's ciirhosis as m this condition iho iluic 
may be splenomegaly and changes m the blood following cache \i.i 

TUnSTMI NT 

Ilopfnei, w'hose masteih reciew' of the snbiccl stands tiniqiu in tin 
hteiatuie, classifies the possible methods of ticatmcnt as follows 

I Medici! 

II Surgical 

1 Pillntne — panctiiksis 

2 Radical 

(fl) OmciUoiKw, splcnopcw ohliUraiion ni piritom d ca.itv 
(i>) Direct ainstoinosis between pi*rial cein aid \eiii ra> i 
(f) Splcncctonw 

(d) Cardiohsis c\iirinti<>n ni wr or new ernwih 'ro >1 
(< ) Operation with unknown efTeet t\pkirato''\ oju- f >'■ ' 
other purposes 

To this list might be added '■c\ci d methods of later d(\ilop"H 
which iinohe attciujitcd driinigc ot the ticntoiu il c'imic iiiht’- dui 
into the s\stcimc \enons ciiculation or into sour p'^-t o: ihi n ' ^ 
s\ stem 

10 Cabot R C The Cuisi-ol X-eMe^ \ s, (,\ ,! -i.< !' ’< 

\in 1 M 143 ] J<>]2 

11 'siniiison \ I Tlu Di ’-i h i- < > r I t "■ i m ' * 

Penn M 1 25 sso 102M<02 
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I am not directly concerned with the medical treatment m portal 
cirrhosis That cures have been thus effected is beside the point 
Whethei the fact that such cases become surgical only when despaired 
of medically militates against a possibly successful outcome from 
smgical intervention, it is difficult to say On the other hand, the 
surgeon has accomplished little in the thirty or forty odd years of his 
endeavor to encourage the physician to transfer such cases However, 
proper medical control, “when instituted in the formative stage of the 
disorder” (Osier), may prove effective The geneial principles of this 
treatment involve such measuies as rigid control of both food and drink, 
careful attention to both urinary and alimentary elimination, symp- 
tomatic handling of the various digestive disturbances and rational 
management of the various complications as they arise Cures reported 
by the use of antisyphihtic therapy immediately take the case out of 
the class under discussion The possibilities of drug therapy are limit- 
less For instance, Davis reported the case of four patients treated 
medically with methenamme, elaterium, mild diet and rest, all of whom 
were cured, one remaining well after six years He ingenuously remarks 
that the good results of surgical treatment are due to enforced ’"est 
during the surgical regimen A patient of von Castaigne survived 
twenty-five years under medical treatment Mercury and iodides seem 
to have some virtue, though here the possibility of specific action is again 
presented More recently the synthetic compound merbaphen 
(novasurol) has gained some prominence in the treatment of patients 
who have ascites Experience with this drug in one of my cases was 
not particularly favorable , after the second small dose the patient went 
into coma, and died within twenty-four hours Autopsy revealed an 
advanced portal cirrhosis — a proved case 

Surgical treatment in this inti actable disease has an ingeniously wide 
range To warrant report of the numerous methods employed, some 
benefit in an occasional case must have been observed for each new 
operation The variety of procedures indicates more clearly than any- 
thing else the unsatisfactory results obtained from any particular one 
As a matter of surgical interest, the principal methods will be briefli 
described 

Hopfner’s “palliative” surgical procedure, paracentesis abdominis, 
is undoubtedly the most widely used of all methods of treatment ff 
cannot, howerer, in any sense be regarded as a strictly surgical measure, 
for it IS practiced with much greater frequency by the physician than In 

12 Davis, N S Non-Surgical Treatment of Cirrhosis of the Liver, J 
M A 61 273 (Jub 26) 1913 

13 Von Castaigne, J Sur un cas de cirrhose de Laenntc a\ant e%f>De 
pendant 25 ans Bull Soc anat de Pans 72 94, 1897 
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the suigeon Piobably as man}' cuies have been obtained by its employ- 
ment as by any other single method It is necessary to perform para- 
centesis on piactically all patients postoperatively According to 
Weber/-* cures following lepeated paiacentesis are “probably due to the 
foimation of omental adhesions and gradual improvement of the col- 
lateial cii dilation ” A mild peiitomtis lesulting from the repeated 
paiacentesis doubtless plays an important idle in these cures, as m 
Riesman’s *" case The patient, on whom paracentesis was performed 
thiity-six times for a total of 150 gallons, developed a fibiinous peri- 
tonitis aftei the last time, and was cured Paracentesis was carried out 
in Diummond and Moiison’s *“ famous first case foity-eight times before 
operation and sixty-one times subsequently Examples could be multi- 
plied indefinitely There is apparently no limit to the number of times 
paiacentesis can be earned out Cases have been repotted in which the 
patients survived 60, 111, 162, 298 and 303 tappings Such cases are 
certainly not the rule, for, as Hale White *' says, “The patient with 
ascites seldom survives many punctures ” 

The so-called radical surgical methods offer numbeiless vaiiations 
The history of the fiist reported cases is now familiar to every one 
Though published in 1896, Drummond and Morison’s case followed 
by several years Talma’s first two cases in which the patients were 
operated on by Menhn in 1889 and by Schelky in 1891, respectively, 
though Talma did not report them until 1898 The general procedure of 
omentopexy is called the Talma-Morison operation Variations of this 
procedure are as frequent as the operations performed Probably two 
such operations have never been performed alike by the same surgeon 
Schiassi *“ has suggested an extension of the piocedure Incidentally, 
this author states that with his operation “the liver is examined carefully 
as are all other abdominal viscera and the existence of indications for 
operation are verified ” This examination he regarded as “essential,” 
and occasionally made further verification by histologic examination of 
tissue removed at operation This statement, though made twenty-six 
years ago, stands almost unique in the literature, and is of course of 
fundamental importance All the abdominal viscera have been trau- 

14 Weber, F P Hepatic Ciirhosis and the Question of the Operatne 
Treatment of Chronic Ascites Intel nat Clin 1 88, 1924 

15 Riesman, D Spontaneous and Operative Cure of Cirrhosis of the 
Liver Report of Illustrative Cases, I A M A 76 288 (Jan 29) 1921 

16 Drummond, D, and Morison, R A Case of Ascites Due to Cirrhosis of 
the Liver Cured by Operation, Brit M J 2 728, 1896 

17 White, W H Cirrhosis of the Lner, Guj s Hosp Gaz 12 205, 1898 

18 Talma, S Chirurgische Oeffenung neuer Seitenhahnen fur das Blut des 
Vena Porta, Berl klin Wchnschr 35 833, 1898 

19 Schiassi, B La deeiation chirurgicale du sang de la ^elne porte Seniaine 
med, 1901, p 145 
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matized more or less iinmeicifully and the diaphragm and the liver 
scrubbed with a coarse blush, the lattei even painted with iodine, and 
occasional benefit has been noted In all of these opeiative methods 
inciease in the poital collateial bed is sought That new channels are 
established is undoubtedly tine, foi, as W J Mayo-® states, “The 
extent of collateial circulation established in this way is extiaoidinaiy 
In several cases I made an incision mostly for other purposes, some 
time aftei omentopexy and encounteied so much venous bleeding that 
I had to desist ” In a case of mine in which the patient died three 
weeks aftei opeiation the poital cii dilation was injected, and definite 
collateral channels weie found to be already established Indeed, such 
vasculai ization is a familiai observation in oidinary omental adhesions 
when no poital obstiuction exists — b . fact of consideiable significance in 
weighing the value of lesults obtained by omentopexy in ciirhosis with 
ascites 

Obhteiation of the peritoneal cavity is usually accomplished moie by 
accident than by design, and piobably as fiequently by lepeated tappings 
as by actual operation If the pioceduie of chaining a peritoneal cavity 
filled with ascitic fluid can have any justification, it is only on the basis 
of pioducing an intentional and inevitable peiitonitis Several cases are 
recorded in which ascites disappeaied after a peiiod of pyrexia and 
abdominal pain Removal of a consideiable portion of parietal peri- 
toneum suggests itself as a possible means of accomplishing the same 
purpose The operation of splenopexy, a rather formidable procedure, 
seems to have no possible rational basis 

Direct anastomosis between the poital vein and the inferior reiia 
cava IS by fai the most alluring possibility of surgical treatment, but, 
though earned out successfully on animals in every experimental labora- 
tory, few suigeons have had the temerity’’ to apply it to human beings 
One of the most interesting studies of the so-called Eck fistula from an 
experimental standpoint was that made by Hahn, Massen, Nencki and 
Pawlow in 1892 Of sixty animals, two-thirds died, while the lemam- 
ing twenty were studied with the greatest care These authors call 
attention to the similarity between the clinical picture which these ani- 
mals presented and the terminal uremia exhibited in man in the presence 
of an advanced portal cirrhosis The moment food was given, many 
animals developed symptoms of coma, and some died It must be 
remembered that in the human being in whom cirrhosis has been gradu 
all}’’ developing over a long period of time the few remaining liver ce 

20 Ma 3 0 , W J The Surgical Treatment of Hepatic Cirrhosis, Stu’C 
80 419, 1924 

21 Hahn M , Massen, V , Nencki, M , and Pawlow, J La fistide d 

la ^e^ne ca\e inferieure et dc la \eine porte ct scs consequences pour I orgrnis 
^rch d sc biol de St Petersburg 1 401, 1892 
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undoubtedly pieseive the balance between actual life and death 
Fuitheiiuoie, it is likely that as the blood of the portal system is diverted 
by collateial ciiculation, whethei spontaneously oi as the lesult of 
suigical measuies, the toxic symptoms which develop late in the disease 
ma) he due diiectly to this factoi Ceitainlv ascites alone has never 
been the actual cause of death As will be seen in the cases listed below, 
death followed opeiation in the gieat niajoiity of instances aftei a 
compaiatively biief time Hahn and his co-workeis believed that in 
the animals that suivived an Eck fistula for a peiiod of more than two 
w’^eeks a collateral circulation piobably developed through the livei, and 
these im estigatoi s felt that thev had confirmed this observation b\ 
injections Such a result in a peison whose liver cells have already 
been laigely leplaced by scai tissue wmuld seem highly impiobable, 
although seveial authois suimise that aftei successful operative measuies 
of any chaiactei the hvei cells tend to legenerate Theie is appaientlv 
no sound basis foi such a contention Fuitheimoie, it is a w^ell known 
fact that follow'ing the pioduction of an Eck fistula many animals die ot 
septicemia 

It seems, theiefore, that though theoietically ideal foi the lelief of 
ascites, the diversion of all the portal blood directly into the sjstemic 
circulation in the presence of a cirrhotic liver is a proceduie without 
pioper, if indeed any, justification Consideration of the technical diffi- 
culties of pel forming an Eck fistula on a human being is pin eh inci- 
dental in 1 elation to the inevitably fatal outcome following its successful 
execution 

Splenectomy in poital ciiihosis is a method of tieatment wdiich has 
for its rationale only the obliteration of a consideiahle portion of the 
actual portal venous bed Confusion in diagnosis is more eiident in 
this group of cases than in any othei W J Mayo,"- foi instance, speaks 
of ninety-seven patients on whom sj^lenectomi'^ was perfoimed foi 
splenic anemia, of whom foity-tw'o “had more oi less portal ciiihosis,’ 
while in nine cases of piimarj^ portal ciirhosis splenectom} and the 
Talma operation were performed , of the latter patients, twm died in the 
hospital Certainly few patients suffering from cirrhosis with ascites 
who present themselves for operation could withstand the rather exten- 
sive surgical measures necessar} in sjfienectom} and omentopexi The 
immediate postoperative mortality of the Talma-i\Iorison operation is 
slight In only one of the cases of mv series w^as splenectom) perfoimed, 
and in that one the diagnosis w^as not absolutel) clear 

Many cures have been leported following operations performed for 
some other purpose Dr Dean Lewus has described to me a case in 

22 Ma 5 0 , W J The Surgical Treatment of the Cirrhoses of the Lner and 
Their Complications Ann Surg 68 183, 1918 
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which the patient was apparently ciued by an operation for umbilical 
hernia, and Weber reports a similar instance Frequent mention is made 
of ernes in cases in which only an abdominal incision was made There 
can be little justification for such conclusions unless the diagnosis has 
been confirmed beyond all peradventure 

Direct drainage of ascitic fluid into the blood stream by implantation 
of the saphenous vein in the peritoneum was described first by Ruotte 
in 1907 This method is strictly designed to relieve a symptom, and 
in consequence is worthy of considerable attention, it is of additional 
interest in view of the fact that the large quantities of ascitic fluid with 
Its contained protein are conserved for the patient Repeated para- 
centesis necessarily results m a total loss of the material, and contributes 
to the patient’s progressive loss of strength Restoration of ascitic fluid 
by intravenous infusion has been practiced Ruotte, Soyesima“^ and, 
most recently, Miller have reported senes of cases in which tlie 
patients have been treated by venoperitoneostomy For relief of ascites 
the method seems to offer considerable promise, the only difficulty being 
the length of time duiing which the vein will remain patent Urinary 
secretion is greatly increased, the fluid is drained satisfactorily, and, 
curiously enough, the heart is apparently unaffected by what must cer- 
tainly be temporarily a greatly increased volume of blood The opera- 
tion itself IS attended by a minimum amount of shock 

The more bizarre methods of surgical therapy, such as drainage of 
ascitic fluid directly into the bladder through a \alvular opening in the 
fundus, suggested by Rosenstein , the employment of silver tubes to 
effect permanent drainage into the subcutaneous tissues, and the utiliza- 
tion of the kidney pehis and ureter as the drainage tract obviously 
involve a surgical risk out of all proportion to any likely benefit 

INDICATION rOR SURGICAL TREATMENT 

The lack of accord between the physician and the surgeon as to the 
proper time for the institution of surgical intervention is undoubtedii 
the most serious obstacle to possible success The failure of surgica 
treatment to show any uniform degree of benefit has developed a more 
or less natural hesitancy on the part of the internists to subject their 
patients to operation There can be little doubt, however, that t ic 

23 Ruotte Abouchement de la leine saphene externe au pentoine povr 
resorber les epanchement sciatiques, Lyon med 109 574, 1907 

24 Soyesima, von Y Beitrag zur operativen Bebandlung das sci cs 
Lebercirrhose, Deutsche Ztschr f Chir 98 390, 1909 

25 Miller, R T The Surgical Treatment of Ascites Direct raim 

the Fluid into the Blood Stream by Implantation of the Saphenous cin i 
Peritoneum Report of Fue Cases, Penn M J 19 413 (March) 19 , ,^^5 

26 Rosenstein P Ventilbildung an der Harnblase zur Ableitung cr- 

flussigkeit, Zentralbl f Cliir 41 373, 1914 
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patients with poital cinhosis and ascites aie brought to the surgeon at a 
stage in the disease when little can be expected from any method of 
tieatment Furtheimoie, the unceitamty of both medical and surgical 
diagnosis adds gieatly to this general confusion If opeiation should 
be lesoited to eaily, what is the piopei time for such intervention? 
Piactically all suigeons agiee that smgical tieatment should be instituted 
eaily and not as a last resoit Theoretically, the establishment of 
collaterals befoie ascites develops would be the ideal method of tieat- 
ment If there is any justification foi suigical measures, the operation 
should be peifoimed immediatel}' aftei the ascites appears and not aftei 
lepeated tappings have debilitated the patient to an extreme degiee and 
failed to afford any permanent relief Might not piompt exploiatorj' 
opeiation, m the absence of a clear indication of cardiac oi lenal dis- 
ease, oftei these patients with ascites a greatei chance of benefit? 
Time lost in ai riving at a 35 pei cent correct diagnosis, thougli of 
academic impoitance, can add little to the patient’s span of life 

Webei classifies the cases from a surgical standpoint in two groups 
Gioup A Patients who for some reason — foi instance, the piesence 
of old perihepatitis and perisplenitis and extensive spontaneous omental 
adhesions — have a well established collateral venous ciiculation and do 
not readily develop ascites, but are of course liable to hematemesis fiom 
dilated esophageal or gastiic veins The liver is geneially decidedh 
enlarged m this group of cases Group B Patients with a poor col- 
lateral venous circulation who develop ascites early Weber maintains 
that the object of omentopexy and peritoneal drainage should be to 
convert group B patients into group A patients Obviously, the sooner 
the collaterals are established the better the effect should be 

The lesults of surgical treatment as repoited in the literature are 
extiemely difficult to analyze From general compilations of rej5orts of 
cases and senes, it seems that cures and marked improvement may be 
expected from all methods in from 35 to 50 per cent of the cases No 
figures or data are available as to the optimum time in the course of 
the disease for suigical treatment or the actual type of operation offering 
the greatest chance of relief Some form of omentopexj is the opeia- 
tion of usual choice, so that to it must be given the greater part of what- 
ever credit belongs to surgical treatment Few series ha\e been 
reported, however small, in which some apparent benefit has not i esulted 
from operation Combined treatment, medical and surgical, maj pro- 
duce benefit when the surgeon or internist alone can accomplish little 
Certain it is that the disease is one which at the present time can ha\e 
only one outcome under strictly medical control If in an established 
case operation can offer any hope of benefit — and apparenth it can — 
the surgeon should see the patient early and determine the moment best 
suited for operation 
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PRESENT series 

In the study of the piesent senes gieat difficulty has been 
encountered in selecting from the lathei considerable gioup of cases 
listed sapoital ciirhosis with ascites those which belonged definitely 
to this gioup At first about fifty cases were selected Aftei critical 
examination of the histoiy and analysis of the opeiative obseivations, 
twenty-six cases were chosen as repiesenting more or less accuiately tte 
disease, portal cirrhosis (table of cases) In the earlier cases a caiefnl 
operative note as to the condition of the liver, the degiee of dilatation 
of the poital tnbutaiies and the apparent thickening of the peiitoneuip, 
together with negative obseivations as to tuberculosis, carcinoma and 
other diseases, had toiserve as the basis of selection Autopsy records 
offered conclusive pi oof in a small numbei of cases, and in the more 
lecent ones a section of the hvei leniovecl at operation fuinished the 
necessaiy evidence Two of the cases that I list still seem doubtful, 
but they have been included on a moie oi less leasonable basis It will 
be seen, therefoie, that m a gioup of fifty cases diagnosed clinically as 
cinhosis of the liver, confiimed to some degiee at opeiation and sub- 
jected to a pi Opel ly ciitical analysis, only 50 pei cent can be placed with 
accuracy in this group These patients have been operated on ovei a 
period of about thiity yeais by a succession of suigeons repiesenting, 
of course, varying degiees of skill and judgment There is only one 
consideiable series of patients operated on by a single surgeon, it 
includes twelve of the total numbei of cases In this paiticular group 
a variety of operations was peifoimed, but each involved laparotonn 
with some additional measuies Few of the earlier cases weie followed, 
and the last clinical note has of necessity been taken as the piobable 
duration of life, the later cases indicate that these figures piobablv are 


accurate 

Though statistics are of no paiticular significance, this senes seems 
of sufficient size to warrant tabulation of ceitain facts evolved fioin a 


study of the cases Comparison with othei leported senes has lieeii 
purposely avoided, as I believe no gioup ot similai size has previousli 
been compiled on the basis of the standards outlined above 

Twenty'^-six jaatients aie i ejiresented , of these twenty-two were males 


and four females, twenty white and six coloied The aveiage age was 
42 yeais , the youngest, 4)4 y'^ears, and the oldest, 66 years The decades 
weie represented as follows first, 1 case, second, 2 cases, third, 
case , fourth, 3 cases , fifth, 9 cases , sixth, 8 cases, and seventh, 2 cases 
More than half of the cases, theiefoie, occurred m the fifth and sixt i 


decades ^ 

Discrepancies between the subsequent data and the total number o 
cases are accounted for bv lack of data in the clinical records 
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aveiage duiation of symptoms of all kinds before opeiation is eight 
months, the shot test twelve days and the longest two 3 ears The onset 
was characterized by acute abdominal pain in eight cases, abdominal 
swelling m thirteen and hemorrhage m three Fifteen of these patients 
gave a definite histoiy of potatonum, fi\e had syphilis In the patients 
on whom paracentesis was performed before operation this procedure 
had been earned out for an average of foui times and an arerage amount 
of seven liters of fluid had been obtained Dilated supeificial abdominal 
veins were noted m five cases The following operations w^ere per- 
formed, more than a single procedure was carried out at one time in 
some instances simple lapai otom}'’, 3, peritoneum and liver scrubbed, 
9, omentopexy (all varieties), 12 , cholec} stostom}^, 2, splenectomr , 1 
liver painted with iodine, 1 

Reaccumulation of 110^1 is lecoided in seventeen cases, in all of 
which paracentesis was peV'-oimed from one to eight times postopera- 
tively Three patients w^ere treated b}^ drainage One patient (case 23) 
w^as alive and in good health thiee and one-half 3 ears after operation 
This case will be lefened to later, as it is the only one in the gioup 
of twenty-si 3 < in which the clinical diagnosis alone was accepted as final 
When last heard fioni, one patient, the first, was alne eight months 
after operation, two patients were alive four months, two, two months 
and four, one month after operation These patients subsequently failed 
to answer letters of inquiiy Sixteen of the tw’^ent 3 '-six patients are 
known to be dead, having survived operation for an average of twentv- 
two days, six of this number died within one w'eek, foui survned a 
month , one two months and one approximately tin ee months All t 3 'pes 
of anesthesia were used 

An analysis of the data in the preceding paiagiaph and some further 
specific observations fail to suppoit 3113 of the faiorable conclusions 
arrived at in other leported series In this group of cases particular 
emphasis has been laid on the operatne confirmation of clinical diag- 
nosis In three instances such evidence w^as not available from the 
records In the fiist case, in which opeiation w^as performed on Nov 6 , 
1896, the history and the notes of the ph 3 Sical examination were classic 
descriptions of portal cirrhosis with ascites The operation of “median 
laparotomy” was performed simph to liberate the ascitic fluid no 
mention being made of the condition of the Iner A note made in 
June, 1897, states that there w'as no fluid m the abdomen and no edema 
of the legs, and that the patient had resumed a thirt 3 3 ear custom of 
drinking heavil 3 

The youngest patient in the group (case 19), on whom a splenectom 3 
•w^as performed, died four da 3 S after operation This case does not 
belong strictly to the portal cirrhosis group as the pathologic picture was 
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much moie that of Banti^s disease In case 18 a positive clinical diag- 
nosis of poital cnihosis with ascites was made at opeiation on Dec 22, 
1900 Exploiation was not made of the hvei, oi at least no obseivations 
weie noted m the histoiy, but stones weie found in the gallbladder, and a 
cholecystostomy was peifoimed Thiee and one-half yeais after opeia- 
tion this patient was alive and well, having gained 20 pounds (9 Kg ) 
This lepiesents the longest known peiiod of sunival in this gioup of 
cases, and occuri ed in a patient pi esentmg ascites and a clinical diagnosis 
of portal ciirhosis without operative confiimation It seems leasonable 
to regard this as an unpioved case and consequently of little value in 
relation to end-iesults 

Theie aie, therefore, two unpioved cases lepi esentmg the longest 
periods of suivival following operation, eight months and three and one- 
half yeais, respectively, m which operations were peifoimed without 
reference to any idea of establishing collateral cii dilation And these are 
the only cases m the senes of twenty-six which can be regarded as oftei- 
ing any justification for surgical treatment in poital cirrhosis with 
ascites The fiist patient was operated on two months after the publica- 
tion of the article by Diummond and Moiison, and the opeiatoi was no 
doubt unfamihai with the proceduie of omentopexy 

Of the remaining patients, a simple lapaiotoniy was pei formed on 
one (case 12), and his abdomen was tapped six tunes aftei operation, 
five months later he was considered improved, since fluid was forming 
much more slowly This patient was then lost to obseivation, so far as 
further records are concerned The patients in cases 2, 3, 4, 14, la 
and 26 were followed for a brief period and also lost The patient in 
case 26 showed jaundice, the only one in the group, and he \vas possibl} 
ineligible on that account It has been an almost invariable experience 
that patients with atiophic poital cnihosis do not have jaundice Tins 
patient had a cholecystectomy performed, and at the end of one month 
was considered improved The lemaining seventeen patients, or 65 per 
cent of the total numbei, not only did not show improvement, but the}' 
died on an average of thiee weeks aftei opeiation In each of these 
cases there was operative confirmation of a clinical diagnosis, in several 
the additional support of autopsy observations was available In other 
words, the only patients in w'hom there was no reasonable doubt as to 
the diagnosis and who could be followed for a sufficient length of time 
died within an average of three weeks after operation In every instance 
the operative measures were designed to increase the collateral circii a 
tion of the portal system 

In these t\vent}-six cases a i elation between the general postoperatne 
course, the total period of survival or the temporary degree of iinptme 
ment and the duration of the disease before operation is not apparen 
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Fiequent pieopeiative tappingb weie not associated with improA ement 
any moi e than with fatality, noi did the particulai decade seem to influ- 
ence the geneial course 

COMMENT 

The difficulty of leconcihng the facts outlined in the foiegoing stud} 
with the numeious leports in the liteiatme is apparent Observers of 
uncjuestioned accuiacy and authority list in then senes of published 
cases instances of definite cuie Weber, for instance, lepoits a patient 
alive eight and one-half }eais after operation In an article on the 
surgical treatment of hepatic cirrhosis, W J Ma}o repoits foiti-seien 
operatne cases with seven deaths in the hospital, twenty-one patients 
alive when last heaid from, and foui patients well at nine, eight, seven 
and five yeais, lespectively The diffei entiation of cases in this series 
is not clear, as the splenic anemias are all desciibed as being associated 
with “more oi less portal cinhosis ” The same authoi states that the 
“Talma-Morison oj^eration pei se caiiies only a slight iisk” Riesman 
reports three interesting cases lesulting in cuie, one after thiity-siv 
tappings and the development of a fibimous peiitonitis, and the other 
two following omentopexy He fuither says “I ha\e seen the Talma 
operation fail, owing I believe to my having postponed it too long,” and 
he also belie\es that “cure of its outstanding symptom, namely the 
ascites, bungs about aiiest or cure of the cirrhotic piocess 
the damage done to the liver seems to be compensated ” Judd and Lyons 
say that in the piesence of jaundice and a large amount of ascites 
the Talma-Morison opeiation has not been satisfactory, while in cases in 
which there is no jaundice and in which the quantity of ascites is not too 
great or the livei too badly diseased, this plan of transfenmg the cir- 
culation has seemed to accomplish a great deal This is a reasonable 
statement of fact, it seems, foi in the fiist group there would be no 
indication foi the opeiation and in the second theie would suieh be 
doubt of existent disease King-® leports an interesting case of a 
woman who was operated on when bediidden and delirious, paiacentesis 
was perfoimed fifteen tunes after operation, and tour }ears later she 
was appaiently cuied In 1918, W J Mayo reported fi\e of tweiitx- 
eight patients treated by the Talma operation as cured Hale White’s 
collected series is most sti iking Of the Iwpertrophic ^anet^ twent\- 
four cases are listed with ten patients cured, six lmpro^ed, three unim- 

27 Judd, E S, and L\ons J H The Mo^taht^ rollowmg Operations on 
the Liver, Pancreas and Biliare Passages, a Statistical Stud\, \nn Stirg 
78 194, 1923 

28 King E L Presentation ot a Case ot Cirrhosis oi the Lner Tahna 
Operation Entire Relief irom SMUptoms, Xcv Orleans M S. S I 20 72 52'1 
1919 
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proved and five dead Of the atrophic group of sixty-two cases, 
thiity-eight were cured, seven improved, seven unimpioved and twenty- 
seven dead 

Eliot and Colp summanze then observations by saying that the 
most favorable cases occur between the second and fourth decades in 
fairly well nourished persons without severe nephritis, cardiac lesions 
or compensatory circulation, with a hypertrophic liver, on whom para- 
centesis has been performed a few times, and in whom disease comes on 
slowly for one year or more “That the operation under local anesthesia 
IS a benefit in carefully selected cases,” they say, “there can be no 
doubt ” These qualifications seem difficult of fulfilment In the senes 
heiewith reported only six of the total number of twenty-six cases 
developed in peisons between the second and fourth decades, the arerage 
preoperative period was eight months as against an optimum of a year 
or more, superficial collateral circulation appeared in a comparatively 
small number of patients, and on the majority paracentesis was per- 
formed one or more times prior to operation As has already been 
noted, no significant difference could be recognized in the general post- 
operative course of any of these patients Such data can be multiplied 
indefinitely from reports of series and isolated cases, but the purpose of 
the present discussion is not to compile the reported cases 

SUMMARY 

The problem under discussion must be i egarded from several angles 
In the first place, the disease is comparatively rare, and offers many diffi- 
culties from the standpoint of differential diagnosis Cabot states that a 
correct diagnosis was made in 39 per cent of eighty cases From our 
own observation this proportion seems too high The only positive 
method of diagnosis is by section at operation or by autopsy Flemor- 
rhage and ascites are inconclusive Hepatic enlaigement is referred to 
frequently as a favorable circumstance, and yet a large liver is present 
in many conditions which cannot possibly be regarded as true portal 
cirrhosis Of my last three patients suffeimg from “portal cirrhosis 
with ascites,” at operation one w^as found to have syphilis, another 
tuberculosis and the third Bantds disease with secondary enlargement 
of the liver 

The surgical treatment of poital cirrhosis with ascites, except for tie 
methods designed to institute direct drainage, is a landom sort o 
procedure On the basis of an omentopexy of some type to stimulate 
an extensive collateral circulation, eveiy imaginable method has lieen 
employed as indicated in the present series , the liver and the intestines 

29 Ehot, E , and Colp R The Operation of Omentopevr m Cirrhosis oi 
the Liver, Surg Gjnec Ohst 28 309 1919 
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have been scrubbed and the liver has even been painted with iodine , m 
every instance death has ensued with varying degrees of piomptness 
Drainage and nondiainage have their advocates, the objection here as 
elsewhere being directed against the likelihood of infection of a preii- 
ously sterile effusion And yet one frequently encounters in the litera- 
ture the significant observation that an appaiently mild peritonitis with 
Its associated pain and fever was followed by an appaient cessation of 
the production of ascites This peritonitis has followed both surgical 
treatment and what may be called medical diainage, oi paracentesis 
A brief digression may be made here to emphasize again the almost 
unifoim observation of a thickened peritoneum Simpson draws atten- 
tion to this fact, and states that most cases show a chionic peritonitis 
It IS probably safe to go further and say that all cases of any particular 
duration exhibit a chronic peiitonitis The peritoneum normally absoibs 
fluids rapidly The thickened peritoneum of a portal cnrhosis could not 
possibly absorb, and undoubtedly plays a faiily impoitant part in 
elaborating the fluid Might it not be reasonable, therefore, to explain 
possible benefit obtained from surgical intervention on the basis of 
obliteration of the peritoneal cavity from whatever cause rather than 
from the establishment of a doubtfully adequate collateial circulation? 
As a possible form of treatment, lemoval of large areas of parietal peri- 
toneum suggests itself foi the surgical obliteration of the peritoneal 
cavity without having recourse to infection 

Late improvement following surgical treatment has been explained 
on the basis of a legeneration of luei cells follo^Mng the relief of the 
portal cii dilation There is, of course, no evidence to suppoit such an 
assumption, and again the difficulty of collect diagnosis must sene to 
tempei enthusiasm m analyzing favoiable results 

CONCLUSION 

In the piesent seiies of tuenh-six cases regaided as correctli diag- 
nosed from either opeiative oi autopsv obsenations or both, it is impos- 
sible to conclude that suigical treatment instituted for the jnirpose of 
establishing additional collaterals is of the slightest benefit m ]ioital 
cirrhosis A\ith ascites 

Fuitheimoie, from a studv of this senes no CMdence can be adduted 
which vould indicate that an\ particulai age sex lace jicnod ot 
disease or time of appearance of ascites is moie laiorahle for the 
emplovment of surgical measures than am other It seems true how- 
ever that in the great majority of cases operation was performed a 
last resort, this statement is made without reference to the jio'^-iiile 
adiantage of surgical intervention 

The difficult of accurate diagnosis must be borne m mind in repirl- 
ing faiorable surgical results None but prmed cases slmnld be hstir 
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On the basis of coiiect diagnosis, which is estimated at 40 per cent, 
the figuie geneially accepted as lepresenting the expected benefit from 
operation, 35 pei cent, would fall to approximately 10 per cent, and 
nioie careful analysis would undoubtedly reduce the estimate even 
further An additional source of eiroi lies in the loose application ot 
the teim cirrhosis, omentopexy and its subsequent variations and 
elaborations were designed for the treatment of portal cirrhosis with 
ascites 

Though the fact possibly has no significance so fai as the etiology 
of the disease is concerned, it is noteworthy that 60 per cent of the 
patients in the present senes gave a definite history of potatoruun 



INVAGINATION ILEUS IN POLYPOSIS OF SMALL 

INTESTINE-" 

REXWALD BROWN, MD 

SANTA BARBARA, CALIF 
REPORT OF CASE 

S B , a girl, aged 21 months, was sent to the Santa Barbara Cottage 
Hospital on June 7, 1926, by Dr E J Lamb, who had made a diagnosis of intus- 
susception I saw the child, concurred in the diagnosis and opened the abdo- 
men at once, twelve hours after the onset of symptoms An intussusception 
was found in the small intestine about 1 foot (304 cm) above the ileocecal 
juncture The invagination was reduced by manipulation When normal 
continuity of the bowel was restored, complete obstruction bv a solid mass was 
found in that portion of the intestine which had been the intussusceptuni A 
portion of intestine, 3 inches (7 6 cm) long, wdnch contained the mass, was 
resected, and a lateral anastomosis was performed The child made an c\cel- 
lent recovery and is now in good health 

The pathologist of the hospital. Dr F R Nuzum, reported that the tumor 
was a benign intestinal polyp with a broad base 

REVIEW or THE LITERATURE 

Beginning with R C Coffey’s compi ehensive paper on intussuscep- 
tion, which appealed in 1907, I have made a considerable survey of the 
literature on intussusception Since Coffey’s paper, in which he 
reported a mortality of fiom 70 to 90 per cent, the range ot mortality in 
the services of various physicians who have handled this condition or 
leviewed a series of cases fiom several clinics has been from 25 to 65 
pel cent There is one record of stellar piominence, however, in the 
management of intussusception, that of Hipsley of Australia, who 
operated on fifty-one patients, without a single death This outstanding 
achievement is a challenge to American physicians to better understand- 
ing of intussusception, an anatomic tiagedj wdnch, though not rare is 
by no means of common occurience in the loiitme piactice of internists, 
pediatricians and suigeons Hipsley’s success w'as due to accurac\ of 
diagnosis, dependent on symptoms as classic as those of acute appendi- 
citis, and to immediate operation folio wnng diagnosis All of the 
fifty-one patients w'eie treated suigicall}" within thnt\-six hours after 
the onset of the condition Deaths occurred in Hip‘.lc\ « ‘;enicc 
when opeiation w^as not peifoimed until tliirty-six hours had jns^cd 
since the onset of intussusception 

The high moitalit\ m America is due fiist to failure of pln=icnns 
to appieciate the significance of intermittent screaming and erring, 

* Read before the Pacific Coast Surgical Association Feb 25 D27 
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vomiting apparent abdominal pain and bloody mucoid stools manifested 
by an infant that previously has been well and happy, and, second, to 
procrastination or unwise tieatment when the diagnosis of intussuscep- 
tion has been made or suspected 

The clinical history outlined in my case portrays two aspects of 
intussusception conceinmg which, because of their infiequency, a volu- 
minous literature does not exist One aspect is that the ileus was caused 
by a polyp or, more accurately, by a polypoid tumor within the intussus- 
ceptum of the ileum, the other, that the recovery of an infant after 
resection for invagination ileus is a surgical curiosity 

Polypoid formation in the small intestine is appaiently so rare that 
clinicians give slight consideration to the condition, and textbooks on 
pathologic mention it only in passing This is in contrast to a rapidly 
increasing literature detailing adenomatous polypi, occasionally single 
and frequently multiple, in the rectum, large intestine and stomach 
Accoiding to some clinicians, invagination ileus plays the principal part 
in the symptomatology of polypoid foimation, whatever the location of 
the polypi, whether the growths are single or multiple, and independent 
of the age of the patient 

These clinicians suggest an etiologic basis as follows “The bowel 
below the tumor block ati opines and sti etches and the bowel above inci- 
dent to peristaltic movements slides on into the gaping segments ” 
Nevertheless, it must be acknowledged that, with or without formation 
of a tumor, a verified explanation of the modus operandi of intussuscep- 
tion has not yet been given 

That invagination ileus is a dominating feature in the symptomatol- 
ogy of polypoid growths is not home out by a series of cases of 
gastro-intestinal polyposis reported by Struthers, of the Mayo Clinic, in 
1923 There was not one case of intussusception m his series 

Recovery after resection in intussusception in an infant or young 
child is seldom chionicled E W Peterson, in 1905, reported in the 
Medical Recoi d what he believed to be the first successful resection for 
the relief of intussusception The same author, m 1922, m Swgoy, 
Gynecology and Ohsfetacs, stated that less than a score of successful 
resections m infants were on record In the literature are such state- 
ments as the following “In 429 cases of intussusception at^ St Bar- 
tholemew’s Hospital there weie nine resections— all nine died,” and In 
studies of 400 cases by Massart there were eight resections done with 
eio-ht deaths ” I believe that the high mortality in resections is not due 
to'' the trauma of resection itself but is part of the appalling mortality 
incident to failure to recognize invagination ileus, or to late treatmen 

for the condition 



HUMAN FACTORS IN CLINIC MANAGEMENT 

A STUDY MADE IN THE SURGICAL AND rRACTLRE CLIMCS 
or THE OUTPATIENT DEPARTMENT OF PRESBY- 
TERIAN HOSPITAL 

MARY K T\YLOR, AB, BS 
Tjnder the DiRncTio\ of Janet Thornton, AB 
]\Iaterial Compiled b\ Florence Hartc\ 

With a Foreword by D avid C Bull, M D 

NEW AORK 

FOREWORD 

The study of the management ot patients m mmoi surgical care 
made m the outpatient department of the Presbytenan Hospital with 
the cooperation of the Committee on Dispensary Deielopment illus- 
trates a valuable method for the investigation of the problems of clinic 
management It presents, on a statistical basis, certain known faults 
considered of minor importance and moie or less inevitable with the 
ever-changing staff of a teaching clinic The frequency of their 
occurrence and the amount of harm that they cause had not been 
I eahzed 

The study shows the degree of disoiganization and dela^ due to 
teaching as piacticed simultaneously with treatment M^e have theieforc 
increased the number of surgeons on duty and thus freed the instiuclor 
from lesponsibihty for the treatment of patients during the peiiod ol 
teaching At the same time it was discoveied that it was unsafe to 
assign responsibility to interns, and the} are now piesent for instruction 
only 

Social problems are shown to be caused or increased be minor 
surgical disabilities, and we haA'e secured an additional social workci 
to meet these needs We have come to a greater realization of the 
large social element in the handling of patients in the clinic, and feel 
that lay personnel should be selected on the basis of abilit} to under- 
stand and manage people, an ability which is best de\ eloped In training 
in social case-AVOik methods 

This stud} throws some light on the moot question ol the adin ibiliti 
of geneial physical examination of all patients Some of the patients 
mterview’ed in this studi would haic welcomed inqiur} into conditio.n 
other than the definite smgical complaint there was something distmctn 
on their minds — anxietA concerning blood pressure arthritis or some 
other question brought up In the propaganda for periodic hc'^lth e' mu- 
nation We expect that the«e patients maA more rcadih he =in”!fd o . 
AAuth proAision of greater prnacA and opportunitA for conctntr'o.o . 



444 


archives of surgery 


on the person As an experiment in this diiectioii ive have mtroclucetl 
individual treatment cubicles into the plans for the surgical dressing 
looms of the new Medical Center 

AVe leahze that this study is one-sided m that it emphasizes only 
the pitfalls that beset clinic practice We feel that an analysis of the 
favorable elements on which success depends in the properly handled 
cases would be as illuminating and insti uctive 

It is because we suspect that the faults occuiring in certain of our 
clinics mav be duplicated in other institutions that we are glad to have 
this study published It piesents a mechanism for collecting data on 
the basis of which existing faults nia}'’ be detected and technics of 
clinic management built up 


AIM AND METHOD OF STUDY 

Physicians have always recognized the need of understanding not 
only the pathologic piocesses of organs and tissues, but also the patient 
in his aspect as a peison As the practice of medicine has grown more 
complex, greater cooperation on the part of the patient has become 
necessaiy, and at the same time, ps}chologic methods have been devel- 
oped to study his personality and to influence his behavior Meanwhile, 
theie has been an enormous increase in the number of persons applying 
foi outpatient caie and in the cost of such care, while modern ideals 
of medical piactice demand more individualized attention for each 
patient 

The strain the inci eased number of patients has placed on existing 
pioceduies and forms of management has brought to light inadequacies 
and defects not previously api?aient Thus the problems confronting 
the adininistiator of a modern outpatient department have become 
gieatei and moie vaiied than evei before Many of these problems 
aie similai to those of business organizations handling masses of people 
and endeavoring to give satisfaction to each person In an effort to 
meet the situation, business oiganizations aie testing their efficiency by 
“job analysis” and the formulation of technics — a movement to which 
impetus was given by the necessity of wartime 

The Committee on Dispensaiy Development recognized the need for 
similar tests and study in connection ivith the administration of medical 
care in outpatient departments and undertook to make careful obser- 
vation of the best existing piactices and the results achieved m the 
management of patients 

In an effort to arrive at a method by which efficiency m the 

management of patients could be tested and results evaluated, the 
question natuially arose, “For nhat purpose is the clinic run’’’ If it is 
assumed that the answer must be, “To give adequate medical care to 
patients,” the next question is “How do we knou nhether adequate 
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care has been rendeied^ How aie we to find out? What conditions 
make foi adequate caie?” Except foi the reijorts of Msits made, 
revenue leceived, cost of care and othei items and the studv of end- 
results m the compaiatively few cases in which leseaich has been of 
interest, there is no method of testing and evaluating the semce of the 
clinic as a whole It is foi this leason that pltysicians engaged in the 
actual treatment often struggle to care foi far moie patients than 
they can tieat adequately They aie often supported bj assistants 
chosen because of their willingness to woik foi low pay and entirel} 
unequipped to manage patients m a clinic Administiatois have been 
concerned with keeping down the cost of service, and have been 
unaware that service has not been lendeied 

A method of testing and evaluating management of patients vas 
devised, and a study was made by members of the staff of tlie Com- 
mittee on Dispensaiy Development, in 1925, in the outpatient depaitment 
of the Piesbyteiian Hospital in New Yoik, with the applo^al ot Di 
Allen O Whipple, directoi of surgeiy, and m collaboi ation with 
Dr David C Bull, chief of the surgical clinic A dime dealing with 
minoi suigical tieatment was selected with the idea that the proli- 
lems of management were simple compared with those of a moie 
complicated geneial medical clinic pieviously studied ^ As will appear, 
the obseivations indicated that even in these mmoi surgical dimes, 
what may be called the management quotient was high 

Scope — In making the study, emphasis was placed, not on the 
management of disease nor on the diagnosis and therapi foi difteicnt 
conditions, but on the management of patients, and on the staff and 
plant lequired to serve them The experience of a number of iinsclectcd 
patients was anal 3 rzed These cases were studied with a view to obtain 
ing a picture of each patient in his social and economic settinq and 
111 lelation to his disability at the time of his admission to the '^urgical 
clinic, thioughout the course of treatment, and at the time trealnuiit 
was discontinued It was proposed that tlie stud} of each case, with 
interpretation and assistance by the ph}sician ihrouqhout ilic course 
of tieatment, should bring out the patient s disabiliti in te^n^ of dis- 
comfoit and inability to carry on his usual occupation, a foicca‘=t fon 
date of diagnosis) concerning the outcome expected and the amount of 
time necessaiy for treatment and recoiery, the plan of treatment, tin 
elements of difficulty and expense entering into the gning of treatment 
and the giving and carriing out of adaice and a de^ciijition of the 
role played by the surgical and adjunct sen ices and b\ the p'tunt md 
other agencies outside the hospital 

1 Bracilnin Sannicl "M D \Mnt Constitute-; \(icnint(. Medii. il ' 

New York, Committee on Dicpcii'an Dt\clopmtnt Dcct nber Did 
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t was not possible to carry out this plan entirely, as the physician 
did not have the time to give the forecast m each case It also proved 
impossible to obtain information from all patients as to the cost of their 
disability in terms of time lost from work 

Method ~Om hundred and fifty-five cases— about a tenth ot all 
new cases admitted to surgical and fracture chnics-were studied 
between January 8 and May 31, 1925 Thirty-five (22 5 per cent) of 
the patients had had their first treatment for the present disability 
in the emergency ward Not all the patients were studied to the end 
of their treatment, since seventeen were still active when the study was 
terminated It was not possible to study all new cases, since the worker 
was occupied part of the time m observing treatment 

The method of collecting the information was as follows 
The study worker interviewed each new patient on the waiting 
bench before he was admitted to the clinic for treatment To afford a 
natural approach, the worker took the initial history of the disability, 
unless, of course, the patient had been previously treated in the emer- 
gency ward for the same complaint The history was written directly 
on the medical record for the physician's use It consisted of the 
standaid items — chief complaint, duration, present history and past 
history when indicated In addition to the histoiy ot the present 
illness, the study woiker recorded the occupation and process, wage, 
composition of the family and its income, time lost from work for 
present disability and the effect of this disability on the patient's daily 
life and work She also tried to get a picture ot the general situation 
of the family with a view to learning of any existing social or health 
problems 

The worker then accompanied the patient into the clinic and observed 


and lecoided, as fai as possible, the treatment and instructions that 
were given to him, such as operations, dressings, advice and time of 
return appointment When he left the clinic, the worker mtervie\ved 
him again, asked him what advice he had received and whether he 
understood it, and noted the time of his departure He ivas also asked 
how much time he had to spend en route, what time he had arrived at 
the clinic and what expense he had for transportation and tieatment 
This process was repeated on each subsequent visit, and m addition to 
these questions the patient was asked his opinion of his progress, ivliat 
difficulties he had experienced m carrying out his instructions and what 
difficulties had resulted from his disability All these facts were 
recorded each time on study sheets kept on each case In many instances 
the worker found that the patient did not understand his instructions or 
wished to ask questions which he had been unable to ask in the clinic 
In each of these cases he rvas referred to the proper person to adjust 
the difficulty According to the study %vorker, the difficulties recorded 
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are approximately typical in variety and number of those occurring in 
ordinal y practice m these clinics 

The 155 new patients and the 672 visits on which we ha\e based this 
study repiesent but a small amount of the wmrk ot the surgical clinics 
and the fracture dime during five months These clinics bad a total 
of 14,555 visits, of which 1,380 were the first visits the patients had 
made for the curient surgical complaint To get an approximate idea 
of the actual work of the clinics, the obseivations we ha\e classified 
should, roughly, be multiplied by twenty, since this study includes onh 
10 per cent of the new patients and only 5 per cent ot all the ^ isits to the 
clinics In addition to ti eating this laige number of patients, the pln- 
sicians, during five months, took part in the instruction ot 64 medical 
students of the College of Physicians and Surgeons, ten muses Irom 
the Hospital School of Nursing and three inteins 

Something of the difficulty of the stud} w'orkei’s task may be esti- 
mated from the fact that m connection with the 155 patients she held 
nearly 1,500 interviews with patients alone, making a recoid of each, 
and as far as possible observed and recorded almost 2,000 orders 
As several of the study patients were present at the same time, and 
observation sometimes took place m moie than one room of the tliiiic 
during the same session, it is evident that the lecord of difficulties 
experienced is an understatement, and that the facts elicited must be 
regarded as characteristic rathei than exhaiistne 

THE PATIENTS 

Befoie following the 155 patients through the clnnc, we will first 
consider them as human beings \\T believe that the problems of man- 
agement that they represent are fairlv typical and must be coiisideied 
by all clinics treating similar groups ot patients 

Occupation — Theie were nmety-loui w'age-earners — si\i}-fi\e men 
and tw''enty-nine w^omen, between the ages ot 15 and 65 six oi tlic 
w'omen w^eie mairied and had both home and business duties H ih 
of the men and twm thirds of the women wage-earners were not married 
Of the remaining sixt}-one patients studied — twentA -three were women 
wdio w^ere homemakers, tw^enty-nme were school children, SL\en were 
childien under school age, one was a ^oung woman dejiendent bec ui-e 
of poor health, and one was a dependent widower ol 5/ 

Mafivtiy — Ninet\-fi\e of the patients (61 pci cent of the who!, 
gioup), weie native born sixti came to \menca iroiii oihcr JhuL 
fourteen had difficult! with the English language 

Rcndcncc — Forte -eight per cent of the 155 piticnts Intd v nhm 
walking distance of the hospital 42 per cent within the rohns .>• 

5 cent fare 8 per cent paid a doulilc fare and two piiunt- nr-f’. *, . 
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trip by train Eleven patients made at least 
of the seventy of their condition 


one visit by taxi because 


Econonnc Stains From the data which we have on nmetv-five 
patients, we found that 23 per cent had no financial responsibiht) except 
for themselves Theie is wide variation in the weekly wage received by 
this group, since one patient received $12, one $40, and six between $15 
and S25 and all maintenance 

The remaining 77 per cent of the group of ninety-five patients were 
members of families whose total income ranged from $10 to $90 a week, 
and again there was wide variation in the number of persons dependent 
on the same amount of salarj^ The most frequent wage was between 
$30 and $35 (nineteen families), and the number living on this wage 
varied from two to ten persons, although the family of three occurred 


Table 1 — Types of Diagnoses in Cases of One Hundted and Fifty-five 
Patients Ticatcd in Mmoi Siiigical Clinic 
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most frequently (six of nineteen) It is evident that the consideration 
ot wage without responsibilties gives an inadequate idea of the economic 
status of the family to which the patient belongs, since the ability to pur- 
chase medical care vanes enormously within the same amount of income 
Swgical Complaint— One \-mn6xt6 and nine of the 155 patients 
studied had never been treated at the Presbyterian Hospital prior to the 
occurrence of the surgical disability These patients presented greater 
problems of management, since they required more explanation and more 
Lection Five were old patients who returned because of a recurrence 
of a condition for which they had pieviously been treated 
clinic of the Presbyterian Hospital Forty-one were old patients of h 
Lesbyterian Hospital previously treated in either the surgical ^hnic, t 
Ldicll clinic or the emergency ward, who returned because of a new 

"^^^riLy-five of the whole group of 155 patients had 

treated m the emeigency ward before being of%he 

chiL m the outpatient department, because die fixed hours of 

surgical clinic did not coincide with their needs 
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Disabihty — We do not know, of course, all the difficulties the 
patients encountered because of the surgical conditions fiom i\hich the} 
were suffeiing But we do know that 143 were in pain oi discomtort 
when they appealed on the waiting benches , thirty-five had come in attei 
a sleepless or distuibed night, seven had abnormal temperature fifteen 
moved a wounded limb with great difficult}, and five had been obliged 
to seek the help of others in getting themselves dressed to make the 
journey 

Sixty-five patients weie totally unable to carr} on their iisutil occu- 
pation at the time of the fiist visit, and twenty-nine more could woik 
only part of the time or with greatly deci eased efficienc} At least 
seventeen suffered financial loss from being unable to work \ change 
m job was made in eight cases duimg the course of tieatment foui 
patients lost their jobs, three learned that the} should seek some different 
kind of woik, and one had to give up her job because her alisence to 
attend the clinic created so much unpleasantness 

Mental Attitude — Sixty of the patients weie m a state ot considei- 
able anxiety ovei then condition oi from fear of losing then jobs oi 
pait ot their pay or because of children left alone at home IweKe of 
the whole number had fear of the treatment itself or the strangeness of 
the surioundings The trip to the clinic had caused consideiable pain 
to four persons Two men hoped the waiting time would not be long 
since they had been working all night as w'atchmen and w'ere obliged to 
get back on the job m the afternoon Twenty-six patients wcic troubled 
because lelatives or friends were giving up time to assist with house- 
work, care for children or to come to the clinic as escort The tw cut} - 
nine school childien regaided the clinic wuth varied emotions — some 
were missing examinations and w'ere afraid the} would not be pro- 
moted, some w'^ere afiaid the teachei w^ould think thei had been pla}iiig 
truant, at least four planned to make the clinic an excuse lor a little 
extra vacation from then labois Seven wmrking men knew tint their 
employeis and fellow-laborers w'cre w'orkmg o\crtime to coxcr their 
jobs 

CoIIatcial Medical Complaint — Fift}-one ot tiic jiatients hid othci 
complaints oi anxieties m addition to the complaint that bi ought them 
to the surgical clinic Some thought thee mmht as well gel ‘ ill fixed 
up at once,” and w^ere glad that they had occasion to come to the clmit 
anywn} so that the} might ask care for other troubles Among thc^c 
complaints w^ere colds ' “rheumatic pains,” ‘ he id iclies ’ and ‘ dental 
defects ” Others had deeiations from normal health oi which tlni wen 
conscious in 'iar}ing degrees Seaeral patients ^^ho had been ])rL\mu-i’ 
cared for in the ward or other clinics came back as old ineiuK bat u*h 
an embarrassed consciousness that the\ had not kept the I’st it j. >m,** 
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mil t 1 pieviously sought treatment for these 

ollateral complaints and now wanted advice Seven had “lapsed” from 

some other dime of the Presbyterian Hospital, and now had complaints 
about the original disability or some new one, seven had recently had 
outside caie for some collateral condition, but had “lapsed” fiom that 
care and still had complaints, five were active at the present time in 
some clinic of the Piesbyterian Hospital, and five were under other out- 
side care Most of these complaints were revealed spontaneously to the 
worker in iepl> to her question as to the patient’s general health Olliers 
were revealed after the woiker had questioned the patient about some 
condition for which he had been treated previously at the Presbyterian 
Hospital and described in the medical record 


Social Complaints — Observation and brief but sympathetic inquiry 
as to the effect of the surgical condition on the mode of life or the earn- 
ings of the patient, revealed that in nineteen of the 155 cases some social 
problem had arisen fiom the disability or complicated the care for it 
The question of arranging for the support of dependents, or of being 
supported during the period when eaining power was decreased was 
most important in fourteen of the nineteen cases Savings exhausted 
by unemployment, debt for other illness, sickness of other possible wage- 
eainers iii the family, and nonsuppoit by husbands, complicated the 
situation Not all the nineteen patients directly revealed the pioblein 
that was disturbing them One infant, suffering from an infection, was 
dirty and undernomished , the sister who brought the child explained 
that the mother was sick, and that there was no lesponsible person to 
caie for the baby There was obviously a problem in connection with 
a frightened child who had a fracture of the radius, the mother was 
irritable and nagging in the clinic, and clearly had no idea of how to 
handle the child One mother with an abscess of the finger had sick 
children at home, and could not care for them and herself at the same 
time 


In addition to the patients whose surgical condition had served to 
cause or to emphasize some difficulty at home, twenty-nine more revealed 
home anxieties which had been troubling them before the surgical con- 
dition developed For example, eight weie feeling stress from the 
unemployinent of the breadwinner, five were disturbed and the home 
disorganized because of illness of other members of the family Three 
were worrying about insufficient income for their needs We have no 
means of knowing how many moie of the 155 patients were facing social 
problems of some kind, since the information on the twenty-mne cases 
was not solicited by the study worker, and usually was given by the 
oatient m response to friendly questioning concerning the effect ot the 
Lrgical disability on daily earnings and life We can only say « 
31 per cent of all the patients studied— twenty-three wage-earners, e g 
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home-makers, four wage-earning housewnes, nine school children, thiee 
small children, and one dependent young ^^oman, re\ealed that there 
were more or less seiious distuibances m their personal lues, although 
no searching inquiry was made to obtain this information 

Pioblems of Management — It was not the purpose ot this stud} to 
analyze the surgical problems m the cases studied As our interest w as 
m the care of the patients as persons, ne have omitted all leterence to 
problems of surgical technic, and such difficulties of organization and 
maintenance of the clinic as financing, selection of a staff, etc Ceitam 
problems in addition to those confionting the patients themsehes (nhich 
are, of course, also of concern to the clinic) were brought to our 
attention 

Management of these patients w'as made more difficult in ioiirteeii 
cases by the fact that the patient’s knowledge ot English was limited 
Two patients seemed of such low'’ mentality that it w'as almost impossible 
to make them understand instructions, tw'o made contradictor! state- 
ments , at least one exaggerated and five w'ere so terrified as to pre\ cut 
them from asking questions or giving necessary intoimation \ mimhci 
of the patients w'ere deaf, and one so much so that he had to be com- 
municated with m waiting One w'as intoxicated One was so dis- 
couraged by life m general that he felt there w'as no use in can} mg out 
treatment Six had to be uiged to tell the ph}sicians ot s}mptoms or 
complaints which w'ere w'orrymg them One knew moic th.in the 
physician as to what form ot treatment was desirable Two sought other 
care simultaneous!}' w'lth caie given at the clinic as tlie} did not icel 
complete confidence m the physician Four children came lor treatment 
unaccompanied by responsible peisons in instances m which oper ilion oi 
instruction w'as necessary In the case ot se\en childien there was v.\i- 
dence of neglect or carelessness at home — the parents ot one iciu'-ed 
permission foi an opeiation At least one jiatient had no lacihtie^ it 
home to cai ry out the ti eatment oi del ed b\ the chine In one ta'-e dire 
necessity forced a man with dependents to reluin to woik leenn^l the 
physician’s advice One patient wms sent m trom anothei hosjnt il with- 
out any report as to previous treatment Four did not «eck c ire at the 
clinic until considerable time had elapsed after the injure 

Ttcatment — In the management ot the gioiip ot 155 puicnts iIkii. 
W'ere three definable tepes of chine oiders Tiie first tepe w-'s the mnn 
that implied the consent of the patient Init did not iinol\< his utm j>.>r- 
ticipation, such as bandaging and laboraiore tc'^t'i Main-'ement in In- 
cases sometimes imohed gume: the patient «ome nisttuction is t.. u.,,- 
he was to hold Ins arm or the need for rcnianninr (luict Inu i i 41111 rd 
some member of the staff took the ictue jnrt One hundred ik r ei u 
of the patients were affeeted In tin- moim of 600 clinic o-ihr- 



archives of surgery 

The second type of order was concerned with the return of tho 
pa lent or with carrying out treatment in some other department of the 

thi?a Management of the patient through 

administrative type of order involved some instructions and explana- 
tion of the importance or desirability of carrying out the ordei Nearly 

00 per cent of the patients received such orders, of which there were 
yy4 in all 


For example, forty patients had to be referred to the operating room, 
with explanation and reassurance, direction to the place, and often 
instiuction as to the signing of anesthesia permit, arrangement for rela- 
te es to accompany them home or other assistance Seven had to 
produce specimens of mine or go to the laboratory for blood counts 
Forty-six had to be directed to the roentgen-ray department and to have 
supplementaiy payments adjusted Forty-seven had to piocure medi- 
cines or appaiatus, which made it necessary to direct them to the 
pharmacy, social service depaitment or commercial concerns m addition 
to explaining to them the use of the aiticle preset ibed 

Thirty -SIX patients were reteried or transferred to other dimes or 
departments in the Presbyterian Hospital, often to more than one 
department, Since seventy-three orders were issued among the thirty- 
six patients Three weie admitted to the wards Ten were referred 
for care outside the Presbyterian Hospital, and had to be given creden- 
tials and instiucted as to the location of the clinics and at what hour 


they were to go Five hundred and eighty retuin appointments were 
given in the clinic, which piesumably involved some consultation of the 
patient’s preference as to the hour and an explanation of the appoint- 
ment card A reduction of the fee was granted in fifteen cases after 
discussion of the patient’s ability to pay Eight loans weie made to 


patients who had no money with them 

The third type of oidei was given to the patient to carry out at 
home as part of his treatment Eighty-five of the group of 155 
patients were given such orders, thirty diflferent orders being given in 
all Some of these were in the form of prohibitions— -as in forty-nine 
cases, orders not to go to work— and these involved inquiry into the 
kind of work, telling the patient the order and notifying him when he 
could modify or discontinue it Other orders involved instruction in 
addition to notifying the patient when he could discontinue the treat- 
ment Examples of such orders are hot soaks ordered in twenty-seven 
cases fiaxseed poultices ordered in nine, and inteinal medication 
ordered in twenty-four Questioning of the patient on each visit as to 
how the instiuctions were being earned out was also imphe m is 
group of orders There were 189 such orders 

To summarize, 1,882 orders were given m connection with the 
cases (not including discontinuance orders) and 1,183 (6 per cen 
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involved instiuction and the securing of the active cooperation ot the 
patient Six hundred and ninety-nine (37 pei cent) implied the consent 
of the patient, but did not involve anj direct instruction or ain partici- 
pation of the patient The 1,882 orders did not include an} clinic 
activity prior to the examination of the patient b} the ph}sician and to 
make a complete total one must add activities in connection u ith admis- 
sion, assessment, making out of record taking of Instor} and the clerical 
woik made necessaiy by handling the lecoid on each Msit 


Table 2 — Chnic Otdcis to Pahcnts to Be Can ted Out at Houu * 





Carrying Out 



P iticnts 

In Full 

Partlj 

Not 

Lnknovn 

Total 

ISO 

113 (60%) 

21 (ll'v) 

IS (KTel 

37 tl'»-c) 

Refrain from u‘!ual occupition 

49 

39 

4 

0 

C 

Rest part affected 

19 

8 

3 

0 

n 

Hot soalvS 

27 

14 

) 

■> 

s 

Stay in bed 

4 

O 

0 

1 

1 

Icebags 

4 

i* 

1 

1 


Apply heat 

4 

1 



t 

Plaxsced poultices 

0 

2 

O 

1 

1 

Rcep dressing u et 

12 

s 

1 

o 


Protect tvitb dressing 

1 

1 




Porce fluids 

1 



1 


Avoid jumping in scliool 

1 




1 

Use cane 

1 




3 

Use crutebes 

1 

1 




Wear suspenson 

1 





Wear difierent kind of shoe 

1 




I 

Cut toe-nail straight acro's 

1 




1 

Keep n ann 

2 

I 



1 

Keep hand drj 

2 


1 


1 

Use rubber glo\ o 

i 


1 



Hate head sh itcd 

1 



1 


Stav out m air 

1 




3 

Drink eight glasses n iter 

1 


1 



Keep leg elci ated 

1 



1 


Do exercises 

1 



1 


Rring letter from plnsicl in 

1 



3 


Applj external medic ition 

13 

12 


1 


Use mouth vasli 

> 

1 


1 


a’akc internal medic ition 

’T 





W^ear clastic stockings 

7 


1 



Wear clastic band igc- 

o 




- 

* The thirU diflcrint kiiiiis 

of adtice wire 

giMii to eiglitt flit pitiait 

- 



ACCOMPLISH MPXTS OP CtIMC 

With what degiee of succes>- wcic the pioblcms dealt with' 
rehat extent weie the ordeis earned out" W hat were the om-i ii’diii': 
difficulties experienced along the \\ae b\ both patient ind chnn. ' 

Ditpouiwu of Ones — Xinet\ of the 155 pilicnt'' r58 per cein ) c li- 
ned on then tieatment for the oiigmd ^urgieal coniplamt unu' 
dischaiged b\ the clinic cither i‘- nnpro\ed or to '•vck t ire in o ' 
clinics of the Pieslntenan Ho'-pit il or m some otlKr in-ti'ui'o - 
two (40 pel cent) lapsed and three (2 per edit) were -'ii! k< 

a eeai The dischuged iin])iincd patient^ h <4 1't.Ln n, > t. ^ v i 
aaciage of fourteen d,i\s dining whith thev hn •' s 
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T le lapsed patients had been under care an average of sixteen da>s 
and had averaged 4 4 visits before lapsing The “transferred” patients 
had averaged 1 9 visits m 5 3 days in the surgical dime to ^vhlch they 
originall) applied 

We have incomplete information on the sixt^-two patients who did 
not finish their treatment Four of the whole group of sixtj-two wrote 
in response to a follow-up that they were “cured” and had returned to 
work Using the last note on the chart and the study worker’s notes 
as a basis, the chief of clinic was able to estimate the condition of fifty- 
one of the sixty -two 'lapsed” patients He considered that forty-one 
Here improied, six probably improved and only four not improved No 
attempt was made to follow up the fifteen patients who were transferred 
to other care after the contact was established so we do not know how 
many of these subsequently “lapsed ” 


CoUate}al Medical Complaint — Of the fifty-one patients who had 
collateral complaints (several of them more than one) at the time they 
were admitted to the surgical clinic, only ten were already under treat- 
ment ten others' were considered and treatment arranged for 
spontaneous!)' by the physician in the surgical clinic In forty-one cases 
little or no consideration was given to the collateral condition b) the 
physician m the surgical clinic, and this was usually either because he did 
not read previous entries on the charts of old patients, or because he 
did not read the entire history as taken by the study worker and written 
on the chart Thirteen of these cases were called to his attention either 
directly b)’ the study worker or by the patient after being urged by the 
worker, and treatment was arranged Eighteen patients who were not 
already receiving treatment left without any care for the collateral com- 
plaint We cannot say how many of these were not considered by the 
physician, but it is our impression that in the majority^ of cases no 
inquiry was made of the patient, although the complaint was noted on 
the chart by the worker when she took the history 

On the other hand, some collateral medical conditions which had not 
been revealed to the study worker by complaints of the patient were 
discovered or suspected bv the physician in the clinic, since twenty^-three 
patients besides the twenty-three already described were transferred or 
referred by the physician to other departments or institutions, and some 
of these patients nere referred or transferred for care of collateral 


conditions 

Collate} al Social Problems— At least forty-eight of the 155 patients 
were worrying about some social problem which, in nineteen cases, vas 
created by, or connected with the surgical disability In the ^atyrity 
of cases it was never elicited by any one officially connected wit 
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clinic, since no social inquir} was made of the patient except the routine 
question as to his ability to pay the fee - 

Nine of the forty-eight patients reached the social serMcc depart- 
ment, only four of them having been refcned spontaneoush b\ the 
clinic In addition to the nine, seven who had no pioblems were letcrred 
to the social service department to purchase appaiatus, so that the total 
contact of this depaitment was with sixteen ot 155 patient'; and onh 
eleven of these (7 per cent of 155) had a spontaneous contact 

Caiiymg Out of Oidets — (a) Some of the ordeis did not iinohc 
the active cooperation of the patient but had to he cained out h\ bomc 
member of the clinic staff Of these 699 orders (of which 557 iierc lor 
dressings), 98 per cent were carried out by tlie staff No attempt ua^ 
made to estimate the quality of the peifoimaiite except in a feu cases 
in which some difficulty was caused the patient 

Subordinates were handicapped in canving out orders in seicial 
cases by the fact that they had not received diiect instruction from tlic 
physician, since he had dictated his ordeis and the recoid uas not clcai 
The physician was often inaccessible because he was teaching or operat- 
ing We found a numbei of instances m which suboidmatc'; uicd 
without instruction, and in the majoiit)- ot cases it was because tiic 
physician was inaccessible 

(b) In cariymg out the group of oiders involving some cooper ition 
on the part of the patient two elements are included fir=t, a clear under- 
standing by the person who was to give the order and <;eeond, 
compi ehension bv the patient of what he had to do and its import nice 
Seventy-nine pei cent of the 1,183 orders involving coopeiation on the 
pait of the patient were earned out in full according to the licst inior- 
malion at hand For example sixtv-five of the ■'Cveniv -three ordeis 
weie earned out m the case of patients referred or lran‘'lcrrcd to oilur 
clinics oi departments m the rresbvterian Hospital and eiglit ot the 
ten oideis that patients be referred oi tran^itrnf] to other mstitntions 
We do not know what took place in the ca'-e of the othei Iv o 1 hirtv- 
eiglit of fortv operations that weie leeommended were i>erfornud uid 
in sixH-fotir out of sixtv-five ca';e'- roentgenogr mis ^\c'■L nnov In 
4 per cent we have no information 17 jier cent were kno\ n nm t<> r >' 
been earned out in full 

2 At the time oi the stuch one socnl wnrl tr \> cn (iut\ n tl ( ' ' ! ’ 

dcpTrtmciit and a^- a rowljnc t 11 palunl- \ ho vwt rturrulio' oh e- ) i' ■ 
ward or for v\hom ippn" ordtrol 'tri 'un to lur (> <1 to- ' '* 

as';i';lancc if nccc';‘;arN Other patunt- wert rt.it’Tttt to 1 t.- n tl * d * 

the ph\sicians in tht clinic or ol the ■superintendent 

5 In one percral m rtneal clinic tin. phv-ici,-' i ■ c U ■’' 
nicnt hilt pave iiietrnction to •'ttideiil*; fiinr'’ttd v - - u’ d > - ( 
fevr aehnittinc new painn''' ind w i- d-n o i el ’ ’ t 'h! < ■ i 
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(c) The 189 oideis given the patients to cany out at home in con- 
nection with the tieatment are included in the 1,183 that ue have just 
analyzed The study woiker was obliged to rely on the patient’s state- 
ment, of course, in judging the degree of accuracy with which oiders 

Table 3 — Analysis of Clinic Oidcis 


Inclniduils 

Affected 


Orders Not Bequiring Instruction 
of the Patient ffotil 


Ordered 

699 


Carried Not Car 

Out ned Out UnVnown 

68 1 (98%) 15 (2%) 


Surgical dressings 

Pressure bandages 

Strapping 

Splint 

Sling 

Oast 

Soahs in clinic 

Irrigation nitli surgical solu 
tion of clilorinatcd soda 
Massage m clinic 
Baking m clime 
Antitetanus serum 
Autogenous % aceine 
Epinepliine 
Cultures 

Wassermann tests 
l/Ctter or report 


92 

7 

9 

7 


4 

3 

6 

1 

1 

23 

11 

10 


557 

14 

15 
13 

6 

2 

3 


547 

14 

15 
13 

6 

2 


2 

21 

3 

6 

9 

1 

23 

11 

10 


2 

20 

3 

5 

9 

1 

22 

10 

10 


10 

1 

1 

1 

1 

1 


Orders Hequiring Explanation or 
Instruction (in clinic) Total 

Operations 
Gener U anesthetics 
Ixical anesthetics 
Urinalysis 
Blood counts 

Roentgen raj examination 
Securing medication and ip 
p tratus 

Internal medication 
External medication 
Elastic stockings 
Elastic bandages 
Crutches , . 

Patient referred or transferred 
to other care 
In Presbyterian Hospital 
Balang and massage clime 
Radiotherapy clinic 
Wards 

Medical climes 
Skin clime 

Dentistry or oral surgon 
Other surgical climes 
Women’s 
ihracture 

Surgical diagnostic 
Social service 

Outside Presbyterian Hospit il 
Manh ittan Dye and T ar 
Orthopedic Hospital 
Vanderbilt Clime 
Neurological Institute 
Cornell Clinic 
Compensation pha sici in 

Written appointments 

Admitted a\ itlioiit paa ing 
Reduced fee 


40 


46 


24 


40 

33 


10 


13S 

64 


994 

40 

27 

9 

7 

2 

65 


24 

13 

7 

a 


73 

19 

4 


10 


8 

16 

10 

i 

> 

1 

1 

1 

1 

G&3 

5S0 

103 

S 

8 

15 


820 (82%) 
39 


64 


163 (17%) 9 (1%) 


21 

12 

1 


65 (89%) 
IS 
4 
3 
C 


1 

3 

8 

15 

S (S0%) 
> 

2 

1 

1 


534 (78%) 
483 (83%) 
51 U'0%) 
S 

s 

15 


3 

1 


S (11%) 
1 


2 ( 20 %) 
1 

1 


149 

97 


were ce.r.ed out at home S'"’ 

some of the figures In this not to engage m tlicu 




lAl LOR— HUM i V F ICTORS 


457 


in full and four in part, we ha\e no information concerning six 
Twenty-seven were ordered to apply hot soaks, fourteen did as directed, 
five failed to do so , information is lacking in eight cases \ suininan ot 
this whole group of ordeis given to the patient to earn out at home 
showed that 60 per cent were piobahly earned out as directed 21 
per cent weie not earned out, and infoiination is lacking on 19 ]ier cent 

PROBLEMS FACED B\ PATIENTS 

Diffiailttes Encoiintc) cd — Fifteen of the 155 patients vent through 
the course of treatment uithout an} difficulties being noted 5Iost oi 
the difficulties appear to have occiuied duiing the fiist Msit ulnch 
seems to indicate that the greatest need of attention to managing the 
patient is on admission and throughout the hi st \ isit 

The pimcipal difficulty experienced by patients was due to lack o) 
adequate instiuction Fort)'-eight of the eighty-fiie patients uho were 
given advice to carry out at home revealed to the studi worker that thc} 
did not fully understand the advice itself oi were uncertain as to how 
long to continue it Foi example, m tw'ent} instances the correct ikc 
of soaks w^as not fully understood, in tw’cnt}-five instances, patients did 
not undei stand whethei they could go on wnth their legular occupation 
or not, four more had received conflicting advice from phcsicians as to 
whether they should w^ork 

Instruction of patients as to other orders w’as aKo made quite m 
thirty-one instances This failuie to instruct the patients was iggra- 
vated by the fact that it w'as difficult foi them to ask questions ot ihe 
physician in clinics in wdnch the phcsician passed Iroin patient lo jiitient 
dictating his notes, and then lei I the room lo teacli oi lo opeiale ‘ J In 
patient hesitated to inteirupt, and had no subseqnenl opportuintc lo isk 
about his condition or tieatmenl \ides had the s^me difficult\ and 
often had to choose between making decisions without anthont, ind 
dela 3 mg patients w'ho could not afford lo spend ain moie time m tin 
clinic Ten instances weie noted in whicli jialienis were '^crionsh dm- 
turbed but w ere unable to speak to thc pin sician 

The appointment si stem, wJnlc on llie wliolc adiant igtou'. lo iht 
patients, raised such pioblems as thc tollowing hardsJnp caintd pUu it'- 
h\ not calling them for tieatinent in iccordance witli tl’c appomtuK'n 
giMiig appomlinents at times mcomenient for puicnt^' ffonritin c o- - ) 
long waits (162 instances) \ follow-up oi broken appomtmi m- .• 

4 In the CLiicr'il chnic^ tlw imuiu- \ trt. talKd in lo o , ,, i ■. 

in tjroiips and tin. pluMcnn pi'^id iron psmiu o jti • t'- ' 

dicntinp It thc s-\nn. tinit Tht auk lip* hi riC( rd'. i ’ i'( ' < i ' 
thc dictation dirtcih on tlnm Iht muii Klloitd i’ i pi u' <' * 

dres'-mps hi hid pn-cnhid i co''‘'i’'id *! , i idi 1 -t ^ ’• 
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left largely in the hands of the aide, since the physician seldom had time 
to examine the charts of patients who failed to come as directed The 
decision concerning follow-up was made by the physician m onh nine- 
teen of sixt 3 ^-tuo “lapsed” cases Five cases were lost because the 
appointment was not pioperly recorded and the record vas not reviewed 
when the patient failed to return The aide made the decision to drop 
thirty-eight of the cases 

Another group of difficulties was connected with the financial man- 
agement of patients In thirteen instances, fees were collected troni 
patients who, in the opinion of the study worker, were not able to pa}', 
in six of these cases she reported her observations to the superintendent's 
office, and revision of the rate was made, m the seven cases not reported 
no revision was made It was chiefly the long duration of the treatment 
or disability which made levision necessaiy, and this was not determinable 
by the admitting clerk, who fixed the rate at the patient’s first visit In 
SIX cases the study worker felt that the patient was able to pay for 
private or pay clinic caie, one of these she lepoited to the superin- 
tendent's office, and adjustment was made One patient continued care 
in the emergency ward after the out-patient department had notified 
him that he was ineligible for caie in the clinic and advised him to seek 
private care In thiee instances, full fees were collected after the patient 
had been notified that reduced rates or free caie would be granted In 
two cases, no refund was made after the patient had been charged for 
an operation which was postponed Two compensation cases were not 
discovered on admission 

Many difficulties were related to the recording of clinic oiders or 
observations These seldom affected the patient directly at the time, as 
did most of the other "difficulties” we have noted, but were lather 
potential souices of difficulty which might hamper his care in the future 

In 168 instances, recoiding of diagnosis or advice was incomplete or 
inaccurate 

While no attempt was made to give the patient an idea of the 
probable duration of his disability, the tendency on the physician s part 
to underestimate this might reasonably be noted here as a potential cause 
of diffifulty Because of the pressure on the physician’s time m the 
clinic, little effoit was made to obtain a forecast from him as to the 
length of time the patient must remain under treatment or the num- 
ber of days that he would be unable to do his usual work, but tlie 
complete data we have on thirty-one cases seem to show that the pinsi- 
cian’s tendency was to underestimate the time necessary for treatine 
The average time estimated was nine days, while the thirty-one patients 
were actually under treatment an average of fifteen daj'S The time m 
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eight cases was estimated correctlj within a da\ m four it was o\ei- 
estimated and in nineteen underestimated 

We have data on only se\enteen cases about the length oi time the 
patients were unable to w'ork, but here we find the same tendenci — the 
average time of actual unemplojment w'as ele\en da\s the aeerage time 
estimated by the physician w'as six and one-halt daAS Ihe time wa^ 
correct within a day in tw'o cases, m six it was o\ erestimated and in 
nine underestimated 

The difficulties which have been discussed in this and the loreeoinn 

O ^ 

sections are not exhaustive Nor have we, in this part of the d!^cu'- 
sion, stressed the degree to wdiich these difficulties weie rectified In 
some cases they were discovered and adjusted bv the clinic staff bet ore 
the patient left, in others, the patient was encouraged b} the ;.tud\ 
worker to ask the propei peison to make the adjustment in a few the 

Tablf 4 — Average Cost of Tieatmeiit at Cltittc Rates foi I anou^ 

\ timber of Davs* 



Compl tint 

Dn 

1 1) 1 

SO 

Infections 

17 

"1 1 " e 11 a 

19 

Injuries (no fractures) 

>1 

1 1 ' 1 11 ll 

5 

^en grontlis 

11 

1.’ e uli 

3 

Miscellaneous mefliml coDdition- 

11 

1 T) ( 1 *1 

i 

Varicose icins 

I 

"I 1 )('i 

0 

Unclassifled 

11 

1 1 11 h 


* Hus cost includes M'it« roentgenosr nns baUni, 

uid III 1"' lo 

( 1 1'tu 'iDi e 111, 


other special items aiie rites of tie elmie were V) cents a \isit 

study w'orker heiself lepoited the tiouble to the propet jicisnn or ui ido 
the necessaiy explanation 

The importance of the difficulties b\ no means center" in tluir mun- 
ber, since many more piobabh occurred than were broiie,hl to the 
attention of the study workei but in their kind and the fact th ii tnc\ 
occur at all The outstanding laihirc seems to be in tlie instiiat.on oi 
the patient as to Ins part in the caie of his condition iiid in dele^ i ii’ ' a* 
suboidmates responsibilities which thee are not c(]uip]''ed to n indit 

Cost — -Mthough the mateiial i" not conijilctc wc haee "ona c ’ lO' > - 
on which to base an estimate as to what the tieitnunt hi" c -t tl ^ 
patients in nionee and tunc The fitnire" wliicli lollow ire ho o o < 
cases 

The nciagc aitiuil co"t to tht"e jntient" olu mud h’ " ti> 

1 emission", uniepaid loans i educed i ite" ete w o i" - 

Infection" Mon ’• •> ' 

InjurK" 1 "’!< 

X(.\\ ^rowih" ’ **- L ' 1 ’ 

Vinco"L \ein" 
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sixty-seven patients at clinic rates tvas 
luis §3 64, they actually paid an average late of S3 24 This was dis- 
tnbuted over an average of 5 8 visits in fourteen days From the data 
on fifty-six lapsed cases we found that the aveiage cost at clinic rates 

patients actually paid an average 
cost of $2 36, which was distributed over an average of 4 4 visits in 16 2 
days The fifteen patients who were transferred were consideied only 
until they left the clinic to which they first applied The average cost 
at clinic rates was $2 49 , the average amount paid was $2 09 To all 
these averages must be added an average of 43 cents for transportation 
To summarize the average cost to the 138 patients at full clinic lates 
would have been S3 26, they actually paid an average of $2 75 (84 per 
cent of the full rate) To this must be added 43 cents for transporta- 
tion, making an average cost of S3 18 for each person 

These averages do not include seventeen cases (11 per cent, which 
were not completed during the time of the study from Jan 8 to 
May 31, 1925), and it is undoubtedlv among this 11 per cent of the 
cases that we find the long drawn out treatment, with corresponding 
elements of expense and time The cases include such diagnoses as 
fractures and ulcers of the leg, and had figures been available they would 
have gteatly affected the averages The problems of financial man- 
agement would appear much increased if studied throughout the whole 
course of treatment of these long-time cases 


Twie — From data on 674 visits made by 132 patients, we found that 
the average length of time spent in the clinic on each visit, reckoned 
from the time the patient entered the door of the outpatient department 
to the time he left, including operations and visits to the roentgen-ray 
department but none for baking and massage, was seventy-eight min- 
utes To this must be added an average of forty-eight minutes for the 
time spent m going back and forth from home to clinic, making a total 
average of two hours and six minutes spent by each patient in making 
each visit 

By studying the figures for a number of first visits, we found that 
they averaged one hour and forty-eight minutes m the clinic, as com- 
pared to one hour and eighteen minutes for all groups of visits First 
visits without operations or the employment of the roentgen ray aver- 
aged one hour and thirty-one minutes, first visits with operations 
averaged two hours and fifty-four minutes, first visits with the use of 
the roentgen ray averaged two hours and thirty-four minutes It is 
evident that it requires careful management to a-void unnecessary delajs 
to the patient on the first visit 

Study was made of 185 instances in which the patient was kept wait- 
ing an exceptionally long time, so that his time in the clinic reac le or 
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exceeded two hours, and the major cause of delaj ^\as noted when u 
was evident We found that m twenty-three of the 185 instances, the 
delay was due to opeiation emplojment of the roentgen lai naiting tor 
massage, consultation or going to other departments and was more or 
less unavoidable In forty-eight cases more the major delaj was due 
to lateness or absence of the regular physician or to the fact tiiat he 
was out of the clinic In two cases, absence ot an aide cau'-ed the delaj 
In eleven, the long rvaiting time was due to the shortage ol '-creen-' oi 
to the fact that the patient had to wait while the nurse left the chnu lo 
get some article necessarj for treatment 1 caching caused the long 
waiting time in foit> -seven cases, and in onh se\en of these was the 
patient himself the subject of the teaching In nineteen cases tiic del n 
was caused by failure to lequisition or to send chaits or In the nilure 
of the aide to send for the loentgen-ray leport or plate beiore the 
patient arrived In tw^o cases, the patient was foi gotten and left behind 
the screen In thirt} -three cases, the causes of delaj were too enmph- 
cated to list — usually consisting ot lateness m starting the clinie and 
general slowness thioughout wdiich affected the apjiomtincnt s\sicin and 
was reflected m the waiting time of patients coming latei in the moining 

SLMAtAR\ 

Ejfcctivc Contiol of Host Cases — he outcome md disptjsuion ot 
the 155 cases show' that the clinic studied exercised .i ielati\cl\ high 
degiee of case control This was prored by the )<ict that 58 pei cent ol 
the patients carried on then treatment until discharged b\ the (linic 
2 pel cent weie still actue at the end of a >cai 26 per cent wue t-ii- 
mated by the chief of clinic to hare been snflicicntli imjiroied In lu it- 
ment to consider themselves cured, 4 pei cent wcie piobibh impnntd 
and only 3 pei cent w'cre considcied not improied D ita on vliub to 
base a decision weie lacking in 7 per cent The behei that nio-t o' tlu 
“lapsed’ patients weie impro\ed was substantiated In the i let liial tin 
had made an aeeiagc of 44 msUs before ‘ l.i])''ing, while in eoniokud 
cases the patients had aeeraged onh 5 8 eiciis 

Another pioof of the high degree ol contiol exerened i)\ tin cjinv 
mac be deduced from the high pcicentigc ot i])]>omtni( nt'- !(j) la i! > 
patients Se^ent^ -eight pei cent of all ajipointnients iridt ( i. Aad” ” 
those gneii patients in lolIo\\-u]i ietter") \.erc kept I hi i 

improeed' patients kept 94 pei cent ol all i])])ointn'i il * ^ 1 

pitients 61 per cent Written aiijiointnient'- were -un to U'< 
gioup 

loj /r/hf/iTD'.'sv — Tin. liieh deeret. oi e 't. t s i >' 
to the cffectne onrinir Uion ol plu'W^m- iidad.i'u' 
the ulequate s^^tcnl ol reeonh 
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The use of a system of appointments made it possible to reeuJate 
attendance and to review the records of patients not reportnw'as 
directed Clinic clerks or “aides” assisted wifU n ^ ^ ^ 

patents and attended to the clencal work connected with the system 
Follow-up by letter or by visit from a social worker might be earned 
out at the physician's discretion 

The medical record was of the “unit” form so that record of previous 
treatment of the patient m any department of the hospital — outpatient, 
social service, ward or laboratory~was complete, and all the previously 
discovered facts concerning the patient’s physical or social condition 
were available to the physician The notes made in any department 
showed the condition of the patient at his last visit to that department, 
and the disposition of the case, giving the date that the patient was 
expected to return if the case was still open or designating it as “patient 
discharged," “lapsed — no follow-up necessary” or "lapsed,” with the 
physician’s instructions concerning follow-up 


Low Cost — The cost of clinic care to the patient m time and money 
was low The cost at clinic rates to all patients studied (including 
those who lapsed and who were transferred) was $3 26, of which, after 
allowing for remitted fees, an average of $2 75 was paid This amount 
with cai fare made an average cost of |3 18 a person 

The amount of time spent m the clinic by the patients compares 
favorably with that which they would have had to spend for private 
care — ^although the fact that the clinic was held in the morning made 
the loss of time moie important to working people who could have 
sought private care at more convenient hours An average of one hour 
and eighteen minutes was spent on each visit, which included actual 
treatment as well as waiting time First visits when operations were not 
perfotmed or the roentgen ray used averaged one hour and thirty-one 
minutes 

Alost Patients Satisfied — ^When possible, the worker secured from 
the “discharged impioved” patient an opinion as to whether he consid- 
ered the treatment successful Forty-five of the foity-nine patients 
interviewed believed themselves cured , three thought their condition was 
unchanged but had confidence that the appaiatus secured would help 
them , onlv one was dissatisfied Several expressed appreciation of the 
treatment, and the interviewer received the impression that the majority 
of the patients were pleased with the interest that had been taken in 
them and satisfied with the seivice they had received 

Esplanation of Ti eatmenf Necessaiy — Although the conditions for 
which the patients were treated were generally considered “minor ” it 
was shown that the} caused considerable disturbance m the lives of these 
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persons, and also that treatment entailed a large number ot exj^lanatiou'^ 
and instructions which required attention to the pS}chologic and social 
elements of management in order to render the treatment eiiectnc 1 he 
difficulties experienced by the patients indicate that not enougii atitn- 
tion was paid to making instructions clear, since 56 per cent i ailed to 
understand directions for home treatment either as to the procc^^ uvcii 
or as to the length of time it should be continued 

Undiscovci ed Social Pioblcms — The principal difhcuiiies experi- 
enced by the patients were due in general to the fact that ihe\ ucre not 
sufficiently indnuduahzed In particular, tlie general health and ^ncia] 
aspects of each patient uere not usualh discoeered un!c>'' the indeiu 
took the initiative, and psychologic factors in management ueri 
neglected 

The question might well be raised as to uhether it is the re-pon^i- 
bihty of a minor surgical clinic to discoter and handle tliC'C suuaiion- 
Clinic management has not yet developed to the point at wlneh special 
clinics are organized and run in such a wat that the coii'titution and 
general condition of each patient can be studied rull histone' .iie not 
taken , the staffs is inadequate 

Planning of Clinic Pioccduic Rcqitncd — In conncetion uith iht't 
collateral medical and social complaints it would appen th it c\en > b.R i 
inquiry into the patient s health and social smiatinn and some hi'torv ni 
his previous medical experience, made at the time oi his admissKm in 
the outpatient department and assignment to the ehnie for trcitimat 
Avould give the necessary clues for instigating inedie d and 'oci il t ni 
and w’Otild lemoee from the special clinic the burden oi nnjuire 

A plan of clinic proccdine that would illow i niiiumi'in oi time 
oi four minutes of the plusicians tune for tub i I'l ind h- 

patient an opportumte to ask questions wouhl go ni tow -ni n uiom ' 
binned impressions and mistindei st mdmgs 1 he lorm o, Ci m u ' 
agement employed in the elimc loi ci'es ot ineiim m *m, ^ t ’'l 
plivsiciau with the chart beloic him, called 111 one iMtu 111 it ix 
treated him, led to greater coiicenti ition uid htiiei ipdu.oi ■’ > «> 

the patient The olhei form of clmic managcmeni napion ’ ' 

geneial stiigieal eliiiic m winch the puient' .'etc c die' i i . > 
ment loom in groups; and tiie piusicnn pa"c<i io*a jm' e . 'o 
diet Umg his notes .is he wenl in idt jiossihU ilu n m i 
for a laiger number ol pnieius init did aoi ne'e 
attention on one jKrson I ! in this oh 'tu " n. * ’ < 

plemented In a more i esiiousihh auk -c''\ e " i ' > 

so inant ilifficnltus e u u is cxnl no o i- > < o t 
the hands oi ckiail wor’ers vlo c i ; 

111 ol the chmt c irc 
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CONCLUSION 

From such studies as this, we are beginning to realize the meaning 
and the possibilities of scientific management of the patient m clinics 
further observation will reveal further needs, and only such observa- 
tion will make it possible to appraise the service rendered, to analyze and 
to develop technics of management, and to tram personnel competent to 
support and supplement the physician in carrying on the practice of 
medicine among patients m the clinic 


APPENDIX REPORT OF A TYPICAL CASE 

Case XYZ, 1,000,000 has been selected as typical, and the repoit 
shows the form m which the material was collected and recorded The 
summarv sheet was made out on the first visit of the patient, except for 
the statistical summary of the time and expense involved, which w'as 
added after the case was completed The sheet on which each visit was 
recorded was written up after each visit, from notes made by the worker 
while the clinic was in session, supplemented by study of the chart after 
the clinic was over The case is copied exactly except that on the 
original visit sheets the time and cost of each visit appeared beside the 
orders and difficulties For convenience m reproduction, they are given 
separately 

SITUATION PRESENTED 

Patient’s Nanie, XYZ 

Patient’s Number 1,000,000 How referred. New patient Doctor H 

Age, 27 Man Single Nativity, United States Occupation, htll boj 


Diagnosis Acute lymphadenitis of superficial «nd upper deep cervical lymph glands 

Problem faced (including disability) Acute lymphadenitis complicated by infected root of 
tooth in upper jaw and temperature of 100 3 F Operative procedure involved and tem 
ponry bed care, with supervision and treatment in surgical and dental departments 
Temporary total inability to work 

Forecast 

Becoverj , 2 3 weeks 
Treatment, 2 3 weeks 
Pam, 24 hours after operation 

Work, 5 days total inability to perform usual occupation after operation 

Proposed plan of treatment 

Bed, soft, diet, forced fluids 
Dentistry 

Operative procedure when condition lias broken down 
Dressings, and supervision b\ surgic.il clinic 

Socml and economic situation ^ 

Patient, a hall boy, alternating shifts Earns ”^5 a week and 53 4 a day in tips 
Patient ind mother occupy an apartment 
Patient’s brother m good business in New Jersey 


Summary 

Length of treatment in ehnic 
Visits 

Surgical clinic 6 

Dentistry 1 

Oral surgery 3 

Time to and from clinic 
Time in clime 

Time lost from occupation for disability 
Before admission 3 days 

After admission 10 days 

Cost of treatment in ehnic 
Roentgen ray 52 71 

Admission 4 00 

Car fare 

Cost of time lost from work, unknown 
Broken appointments, 0 
Disposition, discharged improved 


10 days 

to 


S hours 

5 hours 16 minutes 
13 days 


56 7S 


60 
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SITUATION PRtSF\TI-D-ContiDJe.i 

Patient’s Name, SIZ 

Patient’s Number, 1,000,000 Howrclcrred Sen paiiraf Iloctor H 

Age!, 27 Man Single Natmtj United States Orciipnt on fi tl! bor 


XIZ 1000000 

Date 4d\ice and a'reatmcnt 
1923 

S/ll (1) Eefcr dental depart 
ment 

Men's (2) Go home to bed 
surgical (3) Forced fluids 
clinic (4) Flaxseed poultices 
(5) Soft diet (light) 

(G) Return to surgical 
clinic, 3/12 


Agent DiflicultiC' Oii'eoni' lent 


(Advici. Patient xen non ou' 
gn en by \re ik and 'Ii ikx s, pni- 
doctor) onh Imrlj bngiit 
loice 'hakes during 
interview 

\eicr belorc 111 doc- 
not take the adnet to 
go to bed ferlou'U 
mother saxs it is 1 ird 
tokceppitlcnt Gulet 
Patient’s mother miicli 
up'ct and worried 
about pillent 'ion 
dition 


Mother doe' not iimh r 
St ind xxhat patient 
can c it 


Mother does not imdi r 
stand how to treat 
patient at homi 


Aide do<' not coii'iilt 
doctor as to iirgenij 
of dint il npivolntniriit 
and gets appointment 
for next da> 


Doctor did not dlctati 
nturn ippointni'ni 
to aide 


Motile 1' ilteicict 


Morke- Impi o"’ 

patli it till init“i" 
t nee of fobow rg 
in'tn ctioas 

llorker adxi^rs ’i - ta 
t ilk xiith dor, or w'lo 
explain'- that <1 "i o 
'IS Is not it'soi Mv 

( 1< ar iHi' b'" 1 I' ' 

CUloU' 

I>octor expl il IS pa 
t'ent cm luxe 1 glit 
diet 'Oft boll'll err* 
toa't snap m'lk 

'tewed f'l It a", J ' 
initti’il 

Doctor ixplaiii' pi 
tunt N to 1 f) t'l be I 
ind hnxi V ' -e-l 
Iionltlces wh'rli 
iiiothrr SIX' s’l' 
knows how to II il' 
1 \ or) ( ii'ks dm 'or i' o 
'rjs patient s'loi ’ I 
'Of de itl'* I" fo I I o 
ini home to I" I 
lldi iirr ini ' ' -p 
poliitnii It for ■” * 
niori Ing 


Worki r 1 '),' d (ti 


3/11 

Oral 

surgical 

clinic 

(7) Rointgenograin of 

teeth 

(8) Rctuni to dental 

dep irtnient 3/lG 

Dental 
Roentgen 
raj <le 
part III! at 

P itlint not dir, rle<I to 
< I'hii r with rodig! i 
rjx flip 

Pall, nt not dire, t,d to 
ihiit il rixntg, n r i> 
dep irtiin nt 

Work, r illnxts 

IXii'k," d ne’ 


2 Repeat! d 

3 Repeated 

4 Repeated 

3 Repeated 

(9) Do not eit too imicli 
food until temper 
iitiirt 'iibsliles 

M orker 
xi'lting 
boiiii 

<U>', nations on hoiin 
xl 11 III id, b> work, r n i 
r, jMirt,'! ti> ,!r>, tor 

Path nt not In ImiI at 
> sitting iij, 

I’all, at h is ilnink on!) 

_ gl I'si o' X!ll|, 

I* III, it It 1,1 for hii 1 h 

I 

Wo ),' , s s 
tl'It to (O ' 
W„ il- 1 

III [Ml |s , 


(kjU 1 of 1 ms f t, 1 _ 
'Olt Ixdl'sl * K.S til 
111 It II ui t iiM n - 
I id x'l I k, 's 


Motfl, s 11 |s si| -j J J, dj 

If- f 

tiximkfo*' IJ tM 

t f \ 

U \ * ^ o 


* ' \ f 

X'olli, ' 1 IX dov 1 ' 

} - 

\ i 1 » » 

X, It to , s ,, 1 ft, I 

I 1 * f i 

I , ,1 1 ,j, 

' i* 

W s gii ,1 1 Js , III 

■* 1 < 

hot t X Irx g r’ 

\ 1 t 

ill X 1 d'X » t ' ) 


, 1 1 - 1 t'l t > 

t g 1 , o , n, 


1 "I-, 'x 

1 'xd’M' \, ' • x' g 

\\ "i* It \ 

I t 1 > IS ( 

* ' 1 ^ 

• 'ri t i > t 

- ^ 

t X f X X w i 

t T » 

» x> 1 X 1 b I X 

t X t » 

1 ‘ 


I a 
t • 


( 


t 1 t 




Patient’s Name, XYZ 
Patient’s Number, 1,000,000 
Age, 27 Man 


SITUATION PRESENTED-Continued 

How referred. New patient 
Single Nativity, United States 


Doctor H 

Occupation, ball boy 


Date Advice and Treatment 
S/12 2 Repeated 

3 Repeated 

4 Repeated 
6 Repeated 
9 Repeated 

(10) Return to oral sur- 

gical department 
3/13 

(11) Return to surgical 

clinic 3/13 


3/13 Removed upper left 

Oral first molar, roots 

Surg infected, curetted 

(12) Return to oral sur- 

gical department 

3/13 2 Repeated’ (no record) 

Surgical 3 Repeated? (no record) 

cbnic 4 Continue 

5 Repeated’ (no record) 
9 No record 

(13) Return to surgical 

clinic 3/14 

8/14 3 Continue? (no record) 

Surgical 4 Repeated 

clinic (14) Return to surgical 
clinic 3/16 

3/16 Remaining piece of 

Oril tooth c\tracted 

sur- (15) Return to oral snr 

gery gerj 3/20 

8/16 3 Continue 

Sur- (16) Return 3/19 (changed 

gical to 3/20) 


Agent 

Surgical 

clime 

doctor 


Difficulties 

Patient late in coming 
to clinic because 
of weakness 
Patient felt very sicb in 
night 


Overcome? Agent? 


Mother bept poultice 
on all night 


Roentgen ray report not -Worber suggests renort 

RPnt. frr»m rio 


Oral 

Surg 


Surgical 

dime 


sent from dental de 
partment Surgery 
aide did not look up 


Aide changes oral surgery 
appointment from later 
date, but does not record 
change on chart 
Patient’s mother still 
disturbed over condi 
tion Says she was 
told elsewhere that he 
had tuberculous throat 
Patient late in arriving 
Mother states patient 
felt too weak to get up 
Patient came to surgical 
clinic first as he did not 
understand appointment 
No return appointment 
recorded on chart 


be shown doctor Aide 
gets it, and reports 
dental department felt 
tooth should be ex 
tt acted as soon as 
possible 


Doctor explains that 
this IS possible but 
not probable 


Worker directs him to 
oral surgery 

Aide states patient 
given reappointment 
for 3/14 


Doctor 


Doctor 

I 

Doctor Patient asks to have Appointment changed 
Aide surgical clime appoint by aide 
ment changed to correspond 
with next oral surgical 
department appointment 
Aide does not consult 
doctor about change 
of appointment 


3/20 

Roentgen ray of 

Dental 

Oral 

tooth 

Roentgen 

Surg 


lay 

3/20 

3 Continued (implied) 

Doctor 

Sur- 

(17) Return to dentist 


gical 

(18) Discharge 


clinic 

(19) Return to work 

Discharged improved 



Continued absenee from Employer wishes patient 
■^TO^k to return as soon as 

possible 

Patient did not pay any 
admission to surgical 
clinic Aide did not 

request cashier’s receipt — • 


Table 5 — Time and Cost Swnmaty on Case XYZ 1,000,000 


Surgical clinic 


Oral surgery 
Surgical clinic 
Oral surgery 
Surgical elmic 
Surgical clinic 
Oral surgery 
Surgical clinic 


Oral surgery 
Surgical clinic 


Time of Patient 






Other Tme 

Cost 


Time to 

Time 

Dost 

Trans 


and Prom 

m 

From 

porta 

Date 

Clinic 

Clinic 

Work 

tion 

3/11/25 

3/11/25 

SO mm 

85 min 

4 days 
before 
admission 

$010 

3/12/25 

30 

23 

1 day 

0 10 

3/13/25 

3/18/25 

so 

90 

5 

1 day 

010 

3/14/25 

30 

30 

1 day 

0 10 

3/16/25 

3/l6/2o 

30 

30 

13 

2 days 

0 10 

3/20/25 

3/20/23 

30 

30 

10 

4 days 

010 


Shrs 

Shrs 

13 days 

$0 60 


Cost to Patient 



Cost m 


Cost 

m 

Clime 

Time Lost 
Prom 
Work 

Other 

Cost 

$0 50 

Unknown 

bone 

Roentgen ra' 

exawinatioo 

0 


$2 50 

0 50 

Unk-nown 


0 50 

Unknown 


050 

Unknown 


050 

Unknown 


050 

Unknown 


0 50 

Unknown 

Hoenteenny 

ctanilDafioo 

0 50 

Unknown 

$02Jj 

0 

Unknown 




$100 


'lotal 


C2 75 
7 


cost 
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ORGANIZATION AND ADMINISTR \TION OF CLINICS IN Till OLTI’wiI 
DEPARTMENT OF THE PKESB\TERI\N HOSPIT Vl/ 

Plant — The greater part of the space in tlie oulpaiicnt fiep-unKiu 
of the Presb}tenan Hospital was apportioned during the inor.nng hour' 
for the care of geneial surgical cases — two looms tor the men ' ■'Uigicai 
clinic, two for the w’omen s surgical clinic one foi the childien ' ^mga u 
clinic and three for the fiacturc clinic The remaining 'p.ice w.'' 'Ilntau 
to the suigical diagnostic clinic and othei specialties Wailing '-jute m. 
patients of all these dimes w^as pro\idcd in the mam \>aiimg-.no .. 
Pharmacy operating-ioom (foi minoi suigical operations) uid 1 ib i- 
lator}"^ (foi outpatient woik) weie in the outpatient dcisirimciu tne 
loentgen-iav department w'as m the mam hosjutal 

licatmcnt Homs — Surgical clinics m the outpatient dtpuim'.ii 
W'eie held daily except on Sunda} liom 9 o clock until ibont Id '(> 
Patients applying foi treatment duiing othei houis oi on ‘>und w vc.< 
eared foi m the emeigenc} w'ard and gu cn a letuin appointment to 
the suigical clinics in the outpatient dejiartment 

Staff — Ihe chief and assistant chiel ol clime were member' oi tb» 
attending staff of the Presh\tciian Hospital iindei the direttoi oi 'Ui 
geiy Thiee other physicians were on dutv in the foui clmus 'ludico 
tw'o w’eie meinbcis of the teaching stafl ol the College oi Plw'U m 
and Surgeons, and one was an intcin ol the Prc'lntcri.m Ihi'intu 
(Each intcin spent about two months in a surgical clinic, nid dm me tP' 
couise of the stud} three different intern' 'creed m 'ucce"ioii ) li t 
administration of the outjiaticnt dcpaitment wa' under the 'uj ( in - 
tendent and the assistant 'upenntendent ol the outpttn.nl /'tpirlruu 
Each clinic had a pupil nurse under the direction oi i 'ii]>ei\i'm 
mstiuctoi (oi hei assistant) and the iminedi ite siijiere i'Kiu oi d> 
pin sician 111 the clinic 1 lie'C nurses ii'ii dh spent two wttls m < c ” 
clinic 

Each ehnic had an “aide oi clerk 1 lie nde w i' i pud n -n '> o 
tiie clerical stafl In three ol the eimic' tli it were tP. , <'< 

was assisted In i aolunteei under hei dneetion In oiu oi ti i i'> 
theie was no paid aide duiiiig jiiit ol the 'tud\ md t i vu 1 
duided between two \oluiiteeis Ileune the 'Uab w ' t ,u O < . 
jiaid <nde was iii'l died to leiiliee om oi il.e eoiunU' ' 

•\ meinbei of the soeul 'eiMce 't ill w i' on < .’t. m - < ; ' ’ ' 

deinitmeiil dining chine hnui' Pitieiit' wen ■'e.e'.t > ’ ■ ' 

the clmies 

’‘Tins 'chenn of orijii '■’an 'ii > d ''i ' ' 

snub e\T' 111 i(k iroiii t iiiv ir\ n. I - t 
bieii 111 uk 


V 
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A cashier, an information-admitting clerk, a chief file clerk and two 
assistants, two stenographers, a statistician, a laboratory technician and 
three porters composed the rest of the general outpatient staff which 
served all clinics 

Reception of New Pahcnts — New patients were directed b> a door- 
man to a waiting bench, where they were given blanks to fill out which 
contained identifying items— name, address, age, sex, etc The infor- 
mation-admitting clerk assisted them in filling out the blanks, if 
necessary She questioned them as to income and obligations and 
decided whether they were financially eligible for clinic care and 
whether a reduction of fee was indicated An admitting physician (one 
of the surgeons serving for a designated part of the session in addition 
to his other duties) assigned each i^atient to the proper clinic The 
patient then passed to the record window where his clinic card (with 
spaces for days and hours for appointment on the back) and history 
sheets were made out His name was cleared with an alphabetical file 
to verify his statement that he had not been a patient in the institution 
before An alphabetical card with identification data was made out for 
every new patient From the record window the patient passed to the 
cashier’s window to pay his fee, and was then directed to a waiting 
bench m front of the clinic to which he had been assigned 

Hisfoiy — History-taking procedure differed during the time of the 
study In the men’s, women’s and children’s general surgical clinics it 
was customary for the aide to come out to the waiting benches and ask 
the new patient his chief complaint, its duration, cause, previous treat- 
ment and past history if she thought it relevant This histoiy she wrote 
directly on the medical record In the fracture clinic the history was 
usually taken by the physician or by a medical student under supervision 

Method of Conducting the Chine — ^In the general clinics the aide 
called the patients for treatment in groups of ten or more, according to 
the size of the rooms in the clinic, and seated them in chairs in a row 
The order of appointment of the old patients, or the order of arrival of 
the new patients was observed as far as possible by the aide in calling the 
patients, but shortage of screens, delay in arrival of medical records or 
roentgen-ray reports, necessarily affected the order in which patients 
were called The aide arranged the medical records of the patients on 
her desk in the order in which the patients sat When all the chairs 
were filled, the physician went from patient to patient asking supple- 
mentary questions on the history and examining the part affected He 
dictated to the aide his notes of observation, treatment prescribed and 
the return date, and she wrote the notes m longhand on the record The 
nurse followed the physician, doing the dressings as ordered, and con- 
sulting the chart, if necessary The aide recorded the day and hour o 
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the return appointment .n a book and on the patient ^ card m i<ic out 
laboratory slips or roentgen-ray requisitioin? and arrmiic'] lor ll’c 
patient’s transfer or reference to otlier dcparlmcnts or in^iuutioa' 
When the ph}sic’an had dictated the data concerning .ill the jnticnt- lu 
returned to do certain diessings or to assist the nur-;e r.\ ihc iinu die 
patient was read} to leave, the aide had made ain nccc'"«ir\ ip 'oint- 
ments for him and gave him his appointment card and .am (hui.l.niv 
needed When two rooms in the clinic were U'-cd the fir^i one v a-- 
usually cleaied and ready for a new group ot jiaticnt'- while llu 1 i^i 
dressings w^eie being done in the second room 'I he proee-" oi dllina 
the rooms and treating the patients in groups w.is then lejie-’ttd 

In the fracture clinic the patients were c.illcd m one or two u i time 
and seated at the physician’s desk He read the lecords t dked with 
each patient, and made the examin.ition at the time oi luii ii tl.i 
patient had to go behind a sereen Pr.acticc a*- to diet ition (nliertd 
timong the physicians in the fiacture ciinie hut in genei.il lhe\ m idi 
their owm notes, leaving the aide free to m.ikc .qipoiniinent'' to irmiji 
for necessary roentgen-ra} work and to t ikt e ire oi ca^c^ in wliith da 
patients w'ere refeired to different departments oi insmutions 
A system of appointments was m oper.ition m all depiitnunt'' 
Rccoid ^ — Ihe “unit” form of mcdic.il lecoid w is m ii'-i Ml 
tieatment of p.atients was recorded chionologic.ilh on one rnord u d ill 
leports of tests, all correspondence rocntgen-r.i} rejintt-- lU ipp'i'id 
in the lecoid T his applied to ail departments oi the ho'-im d iiuhtOMi 
the w'ard and soci.il set vice dejiaitmcnt ( )n e uh \isit tlu jiln-u' n- 
notes gaAC condition recommend.itio')'' .md disjiosition — imliidiii" ll i 
date that the patient was expected to return 

In the fr.acture clinic a diagnostic .ind lollov -up liK volt' "i 
patients under c.are, and it was pnsMhle to lenn the '-t.itii- oi » ah i 
hy eonsultmg the file \s jutients with irittiire ii^inlh n .n iiii t" .’> • 
supervision for m iin months sometime-- -eMiil Mir-- -mh ' >di . 
necessan It was t.aken c ire of In the aide In thi gni'-d i i 

climes the .ijipointment hook w is the f»nh index oi in j-an’i’-- 

\I1 leeords ot pitients were hionght to tin el.ii’i. h\ in ■ - ■ ' i 

iide 1 equisitioncd in id\ nice record- ot jiituni- expntc' 1 > 

ments Iveeoiels ol new pitient- or oi old ]utu .t- n’m-i*' 
ajijiointment were sent to the ehnu h\ me— eii^ir - i' i i ( < ’ 

the elnit numhers of jnlient- who ii'd t'i> i]n' ’o'l " - > 

and trinsmitted the inform U.on to the hie ehrl 

I, Si oi Shrii.- — ruHiit- on v!i -i i- '' 

appiritiis or who Wv-Tl u u rn d lor d’o--- , 
dueled to the MX 1 il worl e' - <h -k 1 \ i dt o - 

resource- and im i--i -’ m i i ' ' ’t 
Xjiparatu- w i- orihred " t’ t t , - ’ 
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woiker Other patients were referred to the social worker for inquiry 
or assistance at the discretion of the physician or the superintendent 

Teac/mig —Student nurses received practical instruction at all times 
fiom the physicians in charge of the clinics Interns were under the 
supei vision of a regularly appointed surgeon Teaching of students 
from the College of Physicians and Surgeons took place on four days 
a week The physician in charge of the men’s surgical clinic and the 
chief of clinic or assistant chief of clinic, one of whom was usually on 
duty in the fracture clinic, gave this instruction The dean of the Col- 
lege of Physicians and Surgeons was present one morning a veek in 
the fracture clinic during the academic year as instructor and another 
nioining as consultant 

Geneial — There were variations in the clinics at the time of this 
study The women’s surgical clinic was handled by three different 
interns during the five months of the study The children’s surgical 
clinic — not a large one — had no full-time physician, but was visited at 
Intel vals by physicians from other cLnics The fracture clinic was in 
the hands of the chief of clinic, or the assistant chief of clinic and one 
other physician The men’s surgical clinic was in various hands during 
the time of the study as the physician usually in charge was absent part 
of the time from illness In the men’s surgical clinic one physician taught 
medical students as well as examining and treating patients, often 
simultaneously, using the students to take the histones and assist with 
the dressings He was on duty certain hours for admitting new patients, 
assisted ui the chddren’s surgical clinic, and was on duty in the operating 
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SPECIAL STLlJ'i 01 onilCLnir-^ IN((iI 1II!> 

The difficulties encountered in coniKclion nilli tlie <0 n< ii 

nient were gioupcd undei two main he idnigs tho'^t t ntoniut m d Ii\ 
the patient, and those eneounteied In the clinic 

T lie difficulties CNjiciieiiccd In the jiilient were ihti't t i'.'LiI i>\ 

( 1 ) The coiulUioii ifetli ('•ucli ns pnni, iii ihihn to tiij i i it 1.1, 
tioii, clc ) 

(2) Tlic trcntmciU for the conditioo (stub is di tim ito i 1' . 

pnrt of a mother with louiig (hitdrin i hi>--i < irt ti ii !> m 

llNpensc ) 

(3) Fniliirts iii nitclanl m unKtiiHiii (,si.c)i ’’ i'’' ; o > ' 

tioiis) With this proiip ntre iiKiiidid ttrtnn inilu'i s m nti 'i 
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loopirntum on tht p irt oi ht , t > 

(2) I ho I wh r!) (h ' nW ’ ' ' 

ntltlvt svtvorp’iuit'iolin* t' ‘ ' ' 



Table 6 — DifficnlHes to Patient, Instances and Comments 


Caused by Condition 
Physical 

Pain or discomfort 
Sleeplessness 
Temperature 
Swelling 
Bleeding 
■Weakness 

Limitation of function 
Interference nith personal care 
Mental 

Anxiety about 
Condition 
Possible loss of job 
Possible loss of pay 
Pear of treatment 
Social-Economic 

Interfeienee with usual occupation 
Inability to work at all 
Inability to work full time 
Inability to work with usual efiSciency 
Necessity of clianging occupation 
Loss of job 
Loss of paj 

Caused by Treatment in Clinic 

Physical (pain, discomfort, etc not noteo) 

Tnp to clinic causes pain 

Waiting m clinic nauseates patient . , 

Treatment during clinic hours means loss of sleep to 
patient, nho norks at night 

Mental 

Anxiety about 

Poss^We loL o°™ob because of absence for treatment 
Social-Economic 

TntprfcrpncG Mitb USU*!! occup'ition 

Patient gi\cs up job because of difficulty in arrang- 
ing absence for treatment 
Danger of loss of job 
Time lost for treatment reduces 
Reduction of income for time spent in clime 
Bandage interferes witn efficiency 
Children missing school for treatment _p„psg„j.v 
Children miss more time from school than necessary 
Inconvenience caused others 

Employer has to do extra work 
Eellow work-men have to do cj^trci y\ork 
■RpLitives inconvenienced by having to care loi 
^ children, assist with care of home, accompany 
patient etc 

Ericnds inconvenienced 
Caused by Medical Management * 

Study and treatment 

1 Admission to wrong clinic 

Skin for surgical clinic 
lYacture for oral surgery 
Surgical for diagnostic 

2 HistOTy Instory inaccurate 

K^cfKes not read h'^tory recorded on chart 

Last note not read by “ ered 

Incomplete, second injury not di-coverc 

® ^^?™ompTe?e, second injury not obseryed 

4 reports not read 

No report requested from another institution which 
Md prevmully treated same condition 

5 jjot understand 
Home treatment 

Soaks 

Medication (internal) 

Medication (external) 

Icebags 

Hot applications 

Use of elastic stocking 

Use of rubber finger 

Sling 

Elevation 

Best 

Exercises 


Patients 

Affected 


Comments 


143 

35 

r 

20 

3 

1 

15 


20 

9 

8 

12 


65 

9 

20 

3 

4 
17 


1 

1 

11 

5 

1 

29 

4 

4 

3 


20 

6 


1 

1 

1 

1 

11 

1 

4 


(data incomplete) 


(data incomplete) 


20 


Overcome by worker 
2 overcome by worker 

1 overcome by clinic, 

2 overcome by worker 

3 overcome by worker 

1 oyereomeby clmic, 

2 oy crcoine by w orkcr 


1 overcome by clWc, 
11 overcome by "orKcr 
1 overcome by clmic. 



1 overcome bj ■■ 

1 overcome by worker 

Overcome by worker 

Overcome by worker 

aoycrcomeby wprkc 




^ABII. 6 ~DifficuUtc^ io Pat, cm. Instances ami Comment ^—ConUnued 


Dirs‘,InB& 

« Oonio ofl at home 

Cause pain 
Patient dissatisfied 

Complains house ofllcci fs roueh 
Verbal coinplaint to physician about collateral 
condition is ignoicd 
Peels evaminatlon Inadequate 
. 1 , . , satisfied vlth elasllL stochliifi 

C»uSG(I bv Adniinfstrathc Mnnngenioiit * 

1 Instniction of patient Inadequate 
Kefci to otiicr clinic 
Need of bringing- adult 
Pelcnsc 


Reason foi postponement of operation 
Cost and liours of baking and massage 
Appointment caid 


2 Directing patients 

To clinic— Patient admitted to clinic ultliout going to 
cashier 
From clinic 

Patient not dhected lo emergency uard 
Patient not dirceted to operating room 
Patient not dliected to piiaiiiiacv 
Patient not dirceted to baking ind massage 
Patient not diiccted to appointment desk 
Patient not diiccted to dental clinic 
Patient not directed to fracture clinic 
1 Pinaneial management 
Admission 

Patient admitted -alio, in opinion of study workci, 
could pay piivate lates 

Patient tioatcd in cmeigcncy -waid after icfuscd 
cue in outpatient dep irtmcnt 
Compensation case not discovered 
Assessment 

lees collected fioin patient wlio, In opinion of study 
uoiker, could not aftord to pay 
Patient ciiaiged for postponed opciation 
Oasliicr collects fee, although card Is marked "free” 
Card not iiiaikcd “free” after airangemdit for fiee 
caie 

1 Carrying out of appointment system 
Patient not called in order 

Patient I ot consulted, hour of appointment imoii 
venient 


Patient alloaed to feme without api ointment 

Appointment given without considciatlon of need of 
roentgen ray report 

Long delay before patient can get appointment for 
medic il clinic 

Long u aiting time In cilnfc t 

Broken appointment in othci depaitiiiints not 
reported to clinic 
0 Identification 

Oil inge of addicss not noted 


Wiong address copied on chart 
Age urong on chart 
Patient has tuo cliaits 
0 Rccoidlng , , 

Dictited notes inconecliy tiansciibcd 

Ancstlicsla peniiit not attaclicd to chart 

No carbon of letter untten about patient on <hnit 

Incomplete note by soeiiluork.tr 

letter from oi about patient not noted on cliait 

Diagnosis not copied on front page 

Appointments 

Inaccuracies in recording 

Pollou up appointments not cancelled wlicn patient 


comes in 

No uitness on release slip 
7 Miscellaneous 

hehool children not given excuses 

Postponement of operation until next day because ot 
delay in referring 
Conflicting Instructions 

Consideration of patient , t „ 

] xposed patient complains of cold, no assistance 
No ellort by aide to get information request! d b\ 


patient 


Patients 

\flcctcd Comments 

1C 

0 

1 

2 

1 

9 


1 Otcrcome by woiker 

1 Otoicomebvuorkir 


h Otcrconieby uoiker 
'• 1 ovci conn by clinic, 

() o\ Cl come by worker 


2 7 ocercomo by woikei 

2 2 oycrcome b\ woikci 

2 1 ov Cl come by worker 

1 Overcome by worker 

2 Overcome by w 01 ker 

1 Otcrconie by woikci 

1 Oycicomc by workci 


t> 1 oyeicomc by woiker 

7 Overcome hi workir 

2 Oycrcome by workei 


11 (i oycrcome by w 01 kcr 

2 1 oy ciroinc by workoi 

1 Oycicomc by worker 

2 1 oycrcome by workir 

10 

71 I oycrcome by clinic, 

7 oycicomc by worker 
2 2 oycrcome by workir 


1 I oyeicomeby worker 

702 

{ I oycicomc by worker 

i 1 oyeicomc by cliiili, 

1 oycrcome by workei 
1 1 oycicomc by clinic 


S 2 oycrcome by workir 

1 
> 

fi 

I 

it 0 oycrcome by worker 

1 
1 

2 1 oycrcomi by workir 


7 Oyircomc by worker 


2 Oyircomi Iiy worker 


» Unless noted, not oycrcome 
t bee separate study of delay 
if Onl} noted here if dilllciilty yyn= imistd 
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Suth (liffiLultics as the j)ilieiU actually cncoiuUeiccl in the clinic oi as 
could ht Ic lined b\ intcniewing him and studying his iccoid have been 
ciitfiilh icLoiflcd bv tlic study woikcr Theie must necessarily be a 
1 irgc numbei whicii occuiied m the home oi at woik which the studv 
worker did not learn Tlie difficulties caused the clinic are by no means 
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adequately represented, and must be simply considered as illustrative 
For example, a lay worker could not determine whether delay on the 
patient’s part m seeking treatment constituted an obstacle to the clinic 
One patient came to have a bullet extracted several months after she 
was injured, and the surgeon explained that this delay was of advantage 
to the clinic m this particular case Only a few details of instructions 
inadequately cai ried out at home could be learned by the worker in con- 
versation with the patient Had it been possible to visit eveiy patient 
and observe the method by which he carried out the instructions 
received, much would have been discovered Several visits were made 
by the worker, and each contributed illuminating mateiial The record 
of difficulties, therefoie, is by no means exhaustive, and the apparent 
emphasis on difficulties encountered by the patient as the result of cer- 
tain bleaks in technic occurring in the clinic is due not to a critical 
attitude on the part of the obseiver, but to insufficient information as to 
other difficulties which could not be observed at first hand 

This rough classification is the result of an attempt to analyze 
material which is so elusive and complicated as almost to defy grouping 
Any difficulty encounteied by a patient is, m the last analysis, also a 
difficulty to be met by the clinic, and nearly all difficulties met by the 
clinic are real or potential difficulties to the patient The aitificiahty of 
the foregoing gioups is therefore obvious 

In tabulating these difficulties, attention was paid, when possible, to 
noting whether the difficulty was overcome, by whom it was overcome — 
especially whether it was lighted without the assistance of the study 
worker As we have said elsewhere, a certain obligation was incurred 
on the part of the study workei by the fact that she had taken the initial 
history of the case, and that the patient had learned to turn to hei with 
some of his questions As far as possible she endeavored to play the part 
of obseivei only, but there were instances where the lighting of error 
oi misundei standing was necessai ily stimulated by liei 

The element of time involved in certain situations made it almost 
impossible to attempt to classify difficulties on the basis of whether they 
were overcome , for example, if a patient leaves the clinic three days in 
succession without being able to ask the physician whether he can return 
to work, and finally gets the information on the fourth visit, can one 
call that difficulty ove? conic, although the patient finally receives the 
necessary instructions ^ No attempt is therefore made to state whether 
difficulties are overcome or not unless the conclusions are clear cut 
The difficulties are m the mam tabulated on the basis of instances, 
not patients The same patient might be responsible for three out of a 
hundred instances of failure to cooperate m carrying out orders On 
the other hand, such difficulties as failure to understand the Fnglisii 
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AND 
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ANTWIRB, BIIGIUM 
CONGENITAL DEl'ORMITIES 

Congenital Di'ilocatioiv of the Knee Joint — Baldwin ^ leports a case 
of congenital anterior dislocation of the tibia on the femui The knee 
was in a position of extreme hypei extension, and no flexion was pos- 
sible The condition was recognued at biith, and the defoiinity cor- 
lected ten days latei Undei anesthesia, the dislocation was i educed 
with little difflculty and the leg splinted Fixation was discontinued at 
the end of six months Now, at the end of eight and one-half years, 
theie IS normal function of the knee, and the patella is fully developed 
The authoi notes fiom the literatuie that absence of the patella has 
been a frequent accompaniment of this condition He believes that the 
development of a sesamoid bone depends on normal function of its 
tendon and that in his case the piesence of the patella is a lesult of the 
eaily restoration of function 

TUBERCULOSIS 

Heliothei apy in Pott’s Disease in CJnldi cn — Ghoimley- reports the 
experience of the New England Peabody Home in the tieatment of 
tubeiculosis of the spine in children, based on the study of sixty-three 
patients, for the most part under 10 yeais of age While the diagnosis 
was veiified in only a few of the cases by actual demonstration of the 
bacillus, he believes that the maigin of eiroi in Pott’s disease in children 
IS almost nil He considers that thiee factors are of special importance 
in following progiess (1) impiovement in the spinal deformity, as 

'■ This Report of Progress is based on a review of 145 articles selected from 
470 titles dealing with orthopedic surgery appearing in medical literature between 
Nov 7, 1926, and March 12, 1927 Only those papers which seem to represent 
progress have been selected for note and comment 

1 Baldwin, C H J Bone & Joint Surg 8 822 (Oct ) 1926 

2 Ghormley R K Heliotherapy m Relation to Treatment of Tuberculosis 
of the Spine in Children, J A M A 88 289 (Jan 28) 1927 
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embohc piocess and that the character of the lesion of the bone is 
determined by the point of lodgment m the nutrient aiteiial system He 
has leviewed a number of cases at a late period in their course and has 
classified the lesions on an anatomic basis as follows 1 Subperiosteal 
abscess 2 Mam stem of nutrient artery 3 Primaiy division of 
nutrient aiteiy 4 Secondary division of nutrient artery 5 Terminal 
vessel m bone 6 Multiple processes 7 Periosteal and osteal multiple 
lesions 

He points out that the disease may spread by secondary infections or 
as a result of unwise surgical procedures The former he believes due to 
progressive and regressive thromboses 

Pmulent Arthuhs in Child) en — Macchi,® writing on acute suppura- 
tive arthiitis in infants, states that the organism most frequently present 
is the pneumococcus It is almost always a secondary infection, and the 
primary focus in 91 per cent of the cases is an infection of the middle 
ear The most frequent localization of arthritis due to pneumococcus 
is in the hip joint, with the knee and shoulder next Why the hip joint 
is most frequently involved cannot be explained The author suggests 
that It is due to the lack of resistance of the long bones, especially those 
of the femur, which are m the process of rapid development Pnetimo- 
coccic arthritis is almost always monarticular The date of appearance 
of the lesion of the joint m relation to the original focus is variable In 
the adult, it is likely to occur during the acute attack, but in children it 
may appeal as late as ten or twelve weeks after subsidence of the 
attack Gonococcic arthiitis m infants is usually secondary to vulvo- 
vaginitis or an ophthalmia of the new-born It is usually multiple, in 
contradistinction to its monarticular occurrence in adults Infections 
of the thioat, stomatitis, solution of continuity of the skin, and infec- 
tions of the umbilicus are the usual points of origin for streptococcic 
aithritis While in adults arthritis often occurs without lesions of the 
bone. It IS laie in children, except in gonococcic arthritis, which ordi- 
narily does not cause alterations in the bone The author considers 
vaccine therapy valuable, but says that the vaccines should be autogenous, 
piepaied by the method of Wright from pus removed from the joint 


SYPHILIS 

Synovial Fluid of Patients zmth Arthiitis and Syphilis —Chesnty, 
Kemp, and Baetjei ® have made a study of ten cases showing clinical 
oi serologic evidence of syphilis in which an active arthritis was present 
The investigation included study of the synovial fluid with reference to 


5 Macchi, A Pediatna 34 1243 (Nov 15) 1926 

6 Chesney, A M , Kemp, J E, and Baetjer, F H 
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Influence of Focal Infechon on the Pathology of Artlv itu —P^m- 
berton, Cajon and Cioutei » report expeiiments tending to show that 
tie lowered sugar tolerance which they have so frequently observed in 
chronic aithritis can sometimes be corrected and a normal condition 
established by the use of vasodilator drugs They consider this 
additional evidence that at least part of the pathologic change in 
chronic aithritis is due to interference with the blood supply m the 
smaller vessels They point out that the observations on the blood sugar 
are not to be interpreted only in terms of specific carbohj'^drate metab- 
olism Glucose has been selected for study meiely as the most available 
and easily estimated of all of the components of the blood, and is simply 
an expression of an alteration possibly affecting many other substances 
In the light of the authors’ investigations, the failure to remove glucose 
fiom the blood is probably to be refeiied to a failure of the blood to 
leach ceitain tissues, especially the muscles, in sufficient quantity, where 
under normal conditions glucose is rapidly taken up It would therefore 
appear that at least occasionally the muscles of ai thritic patients receive 
less blood as a whole than they normally should, and that therefore then 
physiologic function must be modified and at times much deranged 
This, therefore, affords some explanation of the frequency of musculai 
disability in the iheumatoid syndrome and the value of exercise and 
massage in stimulating the flow of blood These several observations, 
accoiding to the authors, can be explained only on the assumption that 
aithritis is accompanied by a disturbance of peripheral blood flow, prob- 
ably in the natuie of vasoconstriction This phenomenon is appaiently 
an impoitant result of focal infection and constitutes at least part of 
the pathologic process of arthritis 

Protein Ai thritis — Magnuson ^ calls attention to a type of chronic 
arthritis which is chaiactenzed by a stiffness in the joints which comes 
on aftei short or long periods of rest and which is relieved by exercise 
The cases are not confined to any one type of individual From the 
study of a group of 100 such cases, the author is peisuaded that the 
pain and iiritation are due to faulty protein metabolism The blood 
uric acid was inci eased in 56 per cent, the blood uiea in 34 per cent, and 
the nonprotein nitrogen in 57 5 per cent The large majority of such 
patients showed improvement on a low protein diet and on increasing 
the elimination 

[Ed Note— We believe that there is a considerable gap between 
the conclusions that the author draws and the observations on which they 
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aie based He not only reduced the protein intake, but increased the 
elimination Many clinicians hold strongly to the view that fault} 
intestinal elimination plays a considerable pait in the causation of 
chi onic ai thntis May not the impi ovement which was noted be ascribed 
as much to the correction of this factoi as to the altered dietar} 
regimen? The subject of dietetics in arthiitis has been a controversial 
one foi years and one must maintain a critical attitude if the mistakes 
of the past are to be avoided ] 

The OitJiopedtc P) maples m the Ticatmenf of Cluonic A; thntis — 
Swaim discusses proliferative and degeneiative arthiitis, the foimer 
having two distinct types, the infectious and atrophic The treatment 
in these cases should be the restoiation, fiist, of noimal function and 
resistance, and second, of movement of the joints Chrome fatigue is 
one of the chief factoi s of all ai thntis, and Swann believes that it is due 
to disturbances of normal function of the thoiav and abdomen The 
disappearance of this sjnnptom depends on the restoiation of coriect 
body mechanics This is accomplished by special exercises in bed to 
increase the capacity of the chest and to relieve abdominal congestion 
resistance, and, second, of movement of the joints Chronic fatigue is 
Exercises are given together with abdominal massage Th) roid extract is 
often used with benefit when the metabolism is low In atrophic arthritis, 
the vapoi bath of Wilde is given, with improvement in the metabolism 
The author points out that a low carbohydrate diet is impoitant if the 
sugar tolerance is low, that atrophic patients need an abundance of min- 
eral salts, and usually cod liver oil Expeiiments with the quart/ lamp 
have been tried During the acute stage, piotection and rest of the joints 
are essential, and deformitv must be prevented After the acute stage 
lestoration of motion of the joints by active exercises and occupational 
therapy must be earned out In the hypertrophic cases, relief ot strain 
and protection against future stiain constitute the orthopedic problem 

NUTRITION \L DISEASES 01 ROXE 

Iiitiamiisculai Injcchon of Cod Lwa Oil m Rickets — the use of 
intiamusculai injections of an ether solution of a concentrate of cod Inei 
oil, Wilkins and Kiamei ” were able to demonstrate the same changes in 
the concentiation of calcium and inorganic phosphorus in tlie bloofl 
serum m cases of infantile rickets as ha\e been found after the oral 
admimstiation of cod Iner oil From this, the\ conclude that “v\!Kreas 
cod hvci oil increases the absorption of phosphorus and calcium from 

10 Swaim. L T I Bone & loint Surg S 844 (Oet ) 1026 

11 Wilkins, L, -uitl Knmcr, B Bull Johns Hopkins Ho-p 40 ^2 (I'l > 
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the intestine, the fact that it is effective when administered iiitrainus- 
culaily indicates that this is not a purely local action upon the intestinal 
mucosa, but is a geneial one and exerted thiough the circulation” 
Effect on Human Mdk of Iriadmtion of the MotJiei —Hess, Wein- 
stock and Sheiman have made a study of the effect of iiiadiation of 
the mothei on the development of antirachitic pioperties in her milk 
When the milk was given to lachitic rats, a striking difference was evi- 
dent in the lesults obtained fiom milk that had been obtained previous 
to or subsequent to ii radiation Whereas no healing followed the fiist. 
after the latter, marked calcification of the epiphyses occurred in every 
instance They conclude that ultraviolet irradiation of nursing women 
brings about a maiked inciease in the antirachitic potency of their milk 
This effect is due to an augmentation in the antirachitic (nonsaponi- 
fiable) factor The authors suggest that such irradiation be employed in 
order to piotect infants fiom rickets and nuismg women from excessive 
dram of calcium and phosphoius 

DEVELOPMENTAL DISTURBANCES OF BONE 

Development of the Patella — Shands has studied the development 
of the patella in 100 children between the ages of and 6 years The 
earliest time of appearance of the patella was years In thirty-two 
cases of the group, no ossification center was present when first observed 
The following abnormalities of development weie noted pointed 
superior borders, five cases, pointed inferior borders, thiee cases, double 
centers of ossification, two cases, loughened or depiessed surfaces, six 
cases Delayed ossification of the patella was present in four patients 
moie than 4^^ yeais of age This was due to the following congenital 
syphihtis, two cases, iickets and pulmonaiy tuberculosis, one case, and 
malnutrition, one case 

Ovei gi ozvth of Long Bones of Legs — Haibin^^ reports three cases 
of overgiowth of the tibia and fibula The ages of the patients varied 
between 12 and 14 years The oveigrowth apparently resulted from 
entirely different etiologic factors In the fiist case, it was due to 
stimulation of the cartilage cells of the epiphyseal plate from adjacent 
osteomyelitis without invasion of the epiphysis The second patient had 
a history suggesting congenital syphilis without manifestations other 

12 Hess, A G , Weinstock, Mildred , and Sherman, Elizabeth Antirachitic 
Properties Developed in Human Milk by Irradiating Mother, J A M A 88 
(Jan 1) 1927 

13 Shands, A R, Jr J Bone & Joint Surg 8 824 (Oct ) 1926 

14 Harbin, M Overgrowth of Long Bones of Lower Extremity, Arch Surg 
14 142 (Jan )’ 1927 
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than a positive blood Wassermanii reaction The third case shoved a 
generalized enlargement of the lower part of the left leg, vith nenes 
and enlaiged veins, apparently of congenital origin 

Ve)teb)al Epiphysitis — Buchman lepoits two cases pieiiousi} 
diagnosed as vertebral epiphysitis in which spinal deformit) later de\ el- 
oped He regards these s3fmptoms as proof that so-called ^erteblal 
epiphysitis is the cause and not the result of spinal deformit) 

Femoial Osfeociwndi itis and Epiphyseal Sepaiation — Balensveig 
reports eighteen cases of femoral osteochondiitis All shoved \ai\ing 
degrees of epiphyseal sepaiation Ten patients were tieated by the 
manipulative method of Whitman, follov ed by plaster fixation , three, 
by the application of short plaster spicas with weight-bearing and tv o, by 
open operation, three were untreated Of the manipulated cases, 
an excellent result was obtained in one, satisfactory m one, fair results 
in five, and nonunion in one Of the two patients treated h^ open opera- 
tion, one result was poor and the other satisfactory The author inclines 
to the theory that the chief etiologic factor is a low giade infection and 
that traumatism and endocrine d)sfunction are contributor) causes 
These etiologic factois bring about coxa plana in the first decade, 
femoral osteochondritis complicated by varying degrees of slipping of 
the capital epiphysis in the second decade, and osteo-arthritis m tlic 
third decade and later 

[Ed Note — Theie appears to be little clinical or experimental sup- 
port for the use of the term osteochondritis in designating the condition 
known as coxa vaia of adolescence \Ve believe that the term epipln- 
solysis moie accurately desciibes the process than an^ other ] 

Bone Saicoina — Summing up the piesent knowledge, Bloodgood 
states that in periosteal and diffuse lesions below the upper thud of the 
femui, amputation offers more than radiation In the aim ic'^cction 
offers more than radiation If the lesion is in the upper third of the 
femur oi is of such an extent as to lule out resection, ladiation cliouid 
be the therapeutic method of choice The author adxises cxploiation of 
the tumoi foi diagnostic purposes vith immediate microscopic ex.imiiii- 
tion of frozen sections and a report If this is impossible tissue should 
be removed with the cautery and sent to the pathologist The author 
considers as the weakest point m pioMdmg proper trc.itment the 
inability to make a correct diagnosis from frozen sections so tint fuither 
operation if indicated ma) be done .it once 

15 Buclinnn, Joseph Rehtionship Between Vertebr il Ep'phv ‘■itis n<l ^pi i! 
Deforinit\ Arcli Surg 13 •'6S (Oct t 1^2() 
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Giant Cell Tumoi —Goforth repoits six cases of giant cell tumor 
of the bone From a study of these cases, he concludes that the giant 
cell tumor is a true neoplasm, essentially benign Undei the stimulus of 
inadequate or improper treatment, it may recui locally Such recur- 
lences, as a rule, are more virulent than the primar)^ growth, both 
clinically and on microscopic examination On rare occasions, the tumor 
may undergo malignant transformation and may form metastases 

BACK STRAIN 

Spondylohsthesis — Writing of spondylolisthesis, Asbury says that 
it IS not a common condition, but that it occurs often enough to be of 
practical importance in the differential diagnosis of backache The struc- 
tuie, embryologic formation, and function of the lumbosacral joint are 
factors in the causation of the subluxation The onset of symptoms may 
be gradual or sudden If sudden, the cauda equina is more apt to be 
injured because a sudden onset is usually associated with severe 
trauma A constant feature in the history is the relief obtained 
from rest On abstaining from exertion for a few days, the dull, boring 
back pain and radiating sciatic pain cease, only to reappear immediately 
on resuming work The telescoped shortened trunk with the exteme 
loidosis of the lumbar spine, the concavity above the sacrum, and the 
piomment upper border of the sacrum or pseudokyphosis, are the out- 
standing features to be seen on examination of the patient The inclina- 
tion of the pelvis is lost, and the birth canal at both inlet and outlet is 
narrowed Frequently, there are signs of a partial caudal lesion, but a 
complete lesion is rare because only the body of the vertebra is dis- 
located m most cases Operative stabilization of the spine seems to be 
the only logical method of treatment m cases showing severe disability 
This prevents further progress of the subluxation and causes the 
superincumbent weight to rest m a more normal line on the sacrum 
This IS particularly necessary m cases showing involvement of the cauda 
equina In milder cases, external support seems sufficient to relieve 
symptoms 

MISCELLANEOUS 

Painful Heel — Roederer reviews the various theories of the 
pathogenesis of talalgia Despres thought that it was due to a contusion 
of the cellulo-adipose tissue of the heel, resulting from prolonged stand- 
ing Duplay considered it an inflammation of the bursa under the heel, 
which has been described by Lenoir Reclus, from a roentgenologic 

18 Goforth, J L Giant Cell Tumor of Bone, Arch Surg 13 846 (Dec ) 1926 
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study, concluded that it was caused by bonj exostosis Roederer reports 
some personal cases and points out that the general!} accepted view at 
pi esent is that the exostosis is produced by periosteal inflammation and 
that It IS the periosteitis which accounts for the talalgia 

Talipes Cavils fioin Anomalies of Dina Matei — Brechot belieics 
that so-called idiopathic talp^es caviis is primaiily the result of muscular 
hypertonicity, with secondary contraction of the aponeuiosis, tendons 
and ligaments The cause is an irritation of the nenes of the cauda 
equina He has explored the cauda equina in two such cases and leports 
finding what appealed to be a congenital thickening of the duia inatci 
He considers this anomaly sufficient to incite hipernntabiliti in the 
nerves It may occui with oi wuthout associated malfoiinations ot the 
veitebral laminae 

Ossifying Hematoma — Stone*- has made a stud\ of si\ case> ot 
postti aumatic ossification in the soft parts and concludes that the con- 
dition is an ossifying subperiosteal hematoma instead of a m}osiw In 
each of the cases, there w^as a histoiy of a haid blow' followed in a 
swelling, which later decreased in size Gradualh , ossification de\ eloped 
Opeiation was perfoimed in four out of the six cases Each tumor wa*: 
found to be bone entiiel}' covered wnth periosteum Muscle was attached 
to the outside, but not once w'as it found inside the mass This would 
make it appear that following the injury there w'as bleeding next to the 
bone The periosteum was pushed up and stretched into i ai lous shapes 
in which position ossification took place Ossification was comjilctt 
within two months after injur} and wuth one exception, operation was 
not perfoimed until aftei this stage had been reached Good function 
returned promptly and has been permanent In tw o instances operation 
was not necessary the condition being impioved b} lieat and massage 

[Ed Note — There has been a good deal of confusion in the difTercn- 
tiation of ossifying hematoma and mvositis ossificans, and Stone s 
obseivations indicate that the former is the condition usualh encoun- 
tered Operation is indicated only when disabiliti still exists aftei the 
ossifying process has reached an end stage ] 

Ccivital Ramiscction — Leriche and Fontaine report tint onl\ 
slight and tiansient disturbance follow'cd the se\cnng of the last ccr\icil 
and the first dorsal rami comnnmicantes in fourteen cases Po=topcr <tnt 
pains w'eie noted in 14 per cent In one ca'^e there was pain in the 
temporomaxillarv joint and low ci teeth and in another in the acromion 
Pain in the frontal and occipital regions occurred m three imtmces 

21 Brcdiot, \ Pans med 2 (Tiih 17) P>26 
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Other sensory disturbances were rare iMuscular atrophy developed in 
the shoulder and hand in one case after rainisection for angina pectoris 
associated with tactile hypeiesthesia A slight and transient hyperemia 
of the nasal, laryngeal and pharyngeal mucosa, entailing brief rhinitis, 
hoarseness, and slight dysphagia was present in all cases The authors 
conclude that the pains and muscular atrophy are the direct consequences 
of severing the nerves, while the headaches and sensory disturbances are 
the indirect result from circulatory changes after the operation 

In a second communication, Leriche^-^ reports his observations on 
the effect of section of the rami commumcantes in eighteen cases He 
concludes that the operation does not modify the sensations of cold, heat 
and pain, but that it alters the mysterious internal sense of the reality 
of the existence of the body He describes one case m which a man 
with an extremely painful amputation stump and hallucinations of 
painful contracture in the fingers of the missing hand was freed of all 
these disturbing sensations by ramisection from the second cervical to 
the first dorsal The rami commumcantes appear to be the vehicles 
for the transmission of cenesthesia, i e , the sense of consciousness of 
the functioning of the organs of the body Cases like this one suggest 
a new field for treatment of painful and perverted cenesthesia 

Rowntree and Adson report a case of rheumatoid polyarthritis of 
six } ears’ duration which had been resistant to all treatment Finally, 
bilateral lumbar sympathetic ganglionectomy and ramisectoni} were 
performed Prior to operation the feet were cold, mildly cyanotic and 
sweating After operation the pain disappeared and the feet were pink, 
warm, dry and comfortable The relief persisted until the patient was 
last seen, two months after operation The patient desired to have a 
similar operation performed on the arm 

[Ed Note — ^T he foregoing case is not interesting as an example 
of the way arthritis should be treated, but as an illustration of the effect, 
perhaps temporal y, of ramisection ] 

Orthopedic Pwblcms m Lepiosy—Thc field that leprosy affords for 
oithopedic treatment has been comparatively neglected iMcIlhenny 
has established a department of physiotherapy in the National Lepro- 

sarium 


taDiisnea a uepai uncm. - 

at Carville, Louisiana, where there are about 250 cases, and ee s 
that the value of tieatment in preventing and correcting the deformities 
resulting from this disease has been demonstrated Atrophy o tie 

94 - T eriche R Lyon chir , December, 1926, p 60 
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mterossei muscles, claw foot and contractures of ^a^ous t\pes were 
benefited by massage, contrast baths and exercises UltiaMolet and 
deep light theiapy gave excellent results in nerve pain, indurated areas, 
old ulcers and bone necrosis Diathermy proved of value but was dan- 
gerous when anesthesia existed m the part 

Ho edtty of DnpuyfreHs Conti action — Sprogis has traced Dupin - 
tren’s contraction in seventeen of fifty-three peisons repre<;enting five 
generations of one family Among them were onl} tw^o women Fiom 
his investigation he concludes that theie is a marked hereditari tendenci 
for the condition, that men are much moie subject to it than ivomen and 
that both parents may transmit it to their descendants He also notes 
that the process involves, besides the palmar fascia, also the digital 
nerves, the connective tissue and the skin 

BONE, JOINT AND TENDON SURGERY 

TJicnai Paialysis — Lyle*® leviews the various opeiations emploved 
for paralysis of the thumb and concludes that a procediiie combining 
the operations of Steindler and Ney is best By the formei operation, 
the tendon of the flexor longus polhcis is split and a poition tinned 
down and attached to the base of the pioximal phalanx In the lattei 
operation, the palmaris longus muscle when present oi m its absence 
the flexor carpi radiahs muscle, is transplanted into the tendon ot the 
extensor polhcis brevis When no active tendons are available an 
aithrodesis of the basal joint of the thumb is useful in restoring the 
opposing action of the thumli 

[Ed Note — We believe that tendon transplantation is oi value 
wlien the thumb is paralyzed, and endorse the recommendations ot the 
author ] 

Opciatwc Ticatnicnt of Scolion’i — Dickson-” favors oper.itivc 
fusion of the spine m severe cases of scoliosis and report': the results 
that he has obtained by this method m twenty-eight eases he gre iti't 
number of vertebrae fused in anv one case was fifteen , the least miinlier 
fused was eight The results have been near Iv nniioriuK successive m 
only one case has the operation been a failure Ot the tweiit\-si wn 
patients in wdiom the operation was suecessfnl none is wearing siippi>rt 
except those recentlv operated on and all show definite improvement m 
deformitv, which has been maintained without rel.ip^e Ml are le nling 
noimal lives and are either at work or at school and none comjdnns oi 
the back 

27 Sprosns G Compt rend Soc dc Imd 94 e>tl (Ma-ch 121 l‘'2'i 
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beheve that the fusion opeiation has a place in tlic 
I eatment of scoliosis, especially in paralytic scoliosis It should be per- 
foimed only aftei the maximum coirection has been obtained In non- 
opeiative treatment In paialytic cases, because of the usualh poor 
condition of the patient and the extent of the fusion, the opeiation is 
seveie We believe that the only way to a\oid disaster m such cases 
IS by thoiough pieoperative piepaiation. keeping the patient recumbent 
and filling him up with fluids and caiboh)^diates In addition the 
patient's blood should be typed foi transfusion, and a donor should be 
instantly available ] 


Fascial Reinforcement of Rela\cd Joints — Discussing lelaxation of 
the knee joint, Bennett-"® says that theie is a tjpe of lelaxation that 
allows noimal function foi the oidinaiy pursuits of civil life, but which 
does not permit the owner to paiticipate in active athletics and spoits 
A sti etched or attenuated anteiioi crucial peimits outwaid lotation of 
the tibia and an inciease in abduction of the tibia when the leg is in a 
semiflexed position This explains the “semilocking” oi “slipping out” 
which the patient complains of on tinning with the leg semiflexed and 
the thigh adducted The author has opeiated on eight such patients and 
lepoits the end lesults m six Successful lesults weie obtained in five, 
and one opeiation was a failuie The opeiation consisted of an incision 
paiallel to the patella and patella tendon and opening into the joint 
Plication of the capsule was done with fascial suture and this was lein- 
f Diced by the mseition of fascial stiips along the medial boidei The 
aftei ti eatment consisted of fixation m plaster foi from four to six u eeks, 
followed by exeicises to lestoie mobility of the joint The only case 
in which a satisfactory result uas not obtained was also the only case in 
whicli the internal semilunai cai tilage was i emoved The author reports 
four patients having lecuiient dislocation of the shoulder treated In 
sutuies of fascia The opeiation consists of plicatingthe anterior capsule 
of the shouldei with a fascial sutine, and fixing it to the acioinion In 
passing the suture through the aciomion A Velpeau bandage was 
applied for four weeks, followed bv gradual use The cases leported 
all showed satisfactory results 

Ai tin oplasty of the Hip —Baer has analyzed the end results of 
100 cases of arthroplasty of the hip, in which his special!} prepared 
animal membrane has been used as an interposing substance He 
describes anew the technic of his operation, and states as Ins i easons or 
using the membrane that it is easily procured, is hole-proof, leaies no 
muscle hernias, shortens the time of operation, and, nith the meiniranc 
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now used, is not initant He points out that the hniitation ot motion 
after arthroplasty is usually due to shortening of the periarticular tis- 
sues His statistics are as follows 


19 cases of gonorrheal arthritis 
27 cases of tuberculous arthritis 
43 cases of septic infection 
2 cases of fracture 
9 cases of arthritis deformans 


Good results 
95 per cent 
74 per cent 
82 per cent 
100 per cent 
55 per cent 


The figuies for the entire group are 82 per cent good results His 
criteria of a good result are at least 25 per cent voliintart fle\ion p un- 
less joint and stability in weight-bearing In cases of gonorrheal 
arthritis, he advises waiting at least a j^eai after the acute simptoms 
have subsided before doing an aithioplasty In septic hips tuo or 
three yeais should elapse He believes that aithroplasti should not be 
done in children until full growth has been attained He tecls that the 
most successful lesults from arthroplasty aie obtained m tlie lau and 
that next to this the hip yields the best lesults The papei is accom- 
panied bj- a complete bibliogiaphy 

[Ed Note — We considei the report by Baei of the end-results of 
arthioplasty of the hip in a laige gioup of cases one of the most com- 
plete and reliable that has been made The paper was read at the meet- 
ing of the American Oithopaedic Association and was accomji.iiiicd !)\ 
a cinematic presentation of the cases before and after operation and of 
the roentgenograms which showed good and liad results impartnlli 
Those of the editois who heard and saw' the presentation belieic tint 
Baer piovcd that arthioplasty of the hip is a caluable procedure in 
pioperly selected cases His ciitenon of a good result is not a high one 
but the results as a whole regardless of wdiat standard is med ire 
unusually good ] 


SYMPOSIUAI ox AKTICOIAK TR \CTC RTS 01' THE IT \U W 
ORTHOPEDIC COXGRESS 

At the recent Italian Congie^s of Orthopedic Suigcoiw a contcrcncc 
w'as held on the subject of articular fractures The condiisinn- c.liich 
w'cie armed at bv the congress arc repoitcd h\ Dclitala and Marcum 
As these conclusions repicsent the most enliglitencd opinion of It dnii 
suigeons on this difficult subject and are of importance not onl\ in 
themsebes but also in comparison witli the surgicd thouglit of oila.r 
countiics the editors are reporting them at more length thin i- u-nd 
m tlie Pi ogress of Oithopcdic Suigere 

32 Debt da r and ^t irconi S I Riionna ined 42 43 (No S) V'J7 
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1 The Uppei Extiemity of the Humeius Bloodless methods of 
reduction should always be used originally Satisfactory lesults can 
usually be obtained In incomplete fiactures and in impacted fractures 
without displacement either of the anatomic oi surgical neck, immobili- 
zation in abduction from ten to twenty days, followed by massage and 
movement, is the method of tieatment In fiactiiies of either the 
anatomic or the surgical neck with displacement, immobilization in 
abduction with or without continuous ti action is employed In severe 
displacements, bloodless reduction undei ether sometimes allows replace- 
ment of inaikedly displaced fiagments In Delitala's clinic, a plaster 
of Paris apparatus is always used, whethei or not ti action is eniplo}^ed 
Immobilization does not usually exceed thiity days Open reduction 
with or without osteosynthesis is leseivecl solely foi cases of severe dis- 
placement which aie irieducible or which aie complicated by vascular 
or neive distuibances In lecent fiactme-dislocations. bloodless tieat- 
ment IS always attempted first If this fails, open reduction is pei foimed 
without removal of the head Removal of the head is justified only if 
the fragment is veiy small oi much comminuted Removal of the dis- 
located head is, on the othei hand, indicated in old fiactuie-dislocations 
In obstetiical fiactuies it is well to use the hvpei abduction method 
advocated by Whitman 

2 Fractuies of the Elbow In fiactures of the elbow, excellent 
results aie to be obtained by bloodless methods Aftei i eduction of the 
fractuie, which is obtained (except in supi acondylar fiactures due to 
flexion) almost always by a combination of ti action and flexion of the 
foieaim associated with diiect manipulation of the fiacture, the elbow 
should be immobilized in flexion at a right angle or m acute flexion v ith 
the foreaim stipulated Immobilization may be obtained by posteiior 
plastei splints oi with ciiculai apparatus, not too tight Lateral devia- 
tions toward varus or valgus may be bettei corrected with plaster of 
Pans apparatus Open i eduction should be leseived for supi acondylar 
fiactures with maiked displacement which cannot be reduced blood- 
lessly Open tieatment is the method of choice in comminuted fractures 
with inaiked displacement In fiactures of the cond}les and epicondilcs 
It IS not desiiable to do an open operation, as it has been demonstrated 
that satisfactoiy lesults are not obtained, e\en though the anatomic 
leposition is pel feet 

3 Fractures of the Wrist Bloodless treatment almost in\arial)h 
gives satisfactoiy results Reduction is done under an anesthetic 
Immobilization is usually in a position of palmar and ulnar flexion ic 
duration of immobilization should be from fifteen to t^\ent^ a)S 

4 Fractures of the Upper Extiemity of the Femur The fracture^ 
are usually through the neck or intertrochanteric region Fractures o 
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the head, epiphyseal displacements, and subtrochanteric fractures repie- 
sent only a small part Fractures of the neck especialh are characterized 
by their slow consolidation According to the studies in Dehtala’s clinic 
consolidation occurs m proportion as the fracture line approaches the 
base of the trochanters Of vaiious methods of treatment, three aie in 
greatest use the original method of Whitman the method adopted b\ 
Rossi (i eduction, immobilization and continuous traction) and a 
method modified from that of Whitman The last method is the one 
used in Delitala’s clinic It consists of reduction usuall} under a gen- 
eral anesthetic, and of manipulation m flexion, internal rotation, and 
mechanical traction, followed b}’^ fixation m a plaster ot Pans ''pica 
which reaches below to the toes The limb is held in moderate abduc- 
tion (so that walking may be possible) and in internal rotation If 
impaction is present, breaking up of the impaction is done onh if there' 
is evidence of good osteogenetic poweis on the part of the patient In 
fractuies of the middle of the neck and of the neck close to the head 
open treatment is used at once, unless there is some contiamdication m 
the geneial condition The exposure is made thioiigh an anterior inci- 
sion The osteosynthesis is obtained by a long Lambottc screw or an 
autogenous bone tiansplant fiom the tibia or fiom the fibula 

5 Fiactuies of the Low'ei Extremity of the Femui Onh a small 
percentage of all fiactuies is repiesented in those of the low’er cxtrcmiti 
of the femui In adults wnth lecent supiacondilai or mtracoiuhlar 
fractures with moderate displacement, continuous traction is applied fur 
about fifteen days wnth the knee flexed This usualh impioics the 
position of the fiagments The position of flexion is of great importance 
in this fracture Flexion is maintained with jilaster of Pans splints 
foiming a double inclined plane, wnth pillows placed bene itb the 
popliteal space, or wnth apparatus of the Ujie of Zuppmijei rriction 
is made in the line of the axis of the thigh Subsequenth a plastei of 
Pans appaiatus is applied witli the knee in flexion In sujii leondvlai 
fiactuies wnth marked displacement diicct skeletal tiaction is used In 
intiacondjlar fiactuies wnth maikcd displacement ostcosMithesis ut 
the fractuie wnth exact anatomic reconstuiction must be used whtnt\cr 
bloodless methods do not give the desiied reduction 

6 Fiactures of the Upper Extremil) of the Tibn I’lacticalh the 
same methods are used m fractures of the upjicr extreimts of the id)' i 
as 111 fractuies of the lower extrcmiti of the femur — tint is continuon'- 
extension ill flexion and usualh immobilization Frequenth ihLimr- 
throsis which should be aspirated is prcsuiit W hen tin dnp! ictnuat <■ 
the fragments cannot be reduced bloodlessh open nper.itinn n md’i 

7 Fractures of the Patella Open reduction is tlu trtalnK..t o, 
choice 
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8 Fiactuies of the Ankle The most frequent displacements that 
must be overcome m the treatment of a fracture of the ankle are the 
valgus position of the foot, the posterior subluxation of the foot, a 
ceitain amount of eqiimus deformity, and sepaiation of the tibia and 
fibula Bloodless methods aie those chiefly used It should be remem- 
bered that an exact anatomic reduction is necessary for a good func- 
tional result In fractures involving only the inteinal and external 
malleolus, a posterior plaster of Pans shell is usually sufficient except 
in cases in which there is a ruptuie of the tibiofibular ligaments, when 
a small amount of varus position is required The position of varus of 
the foot IS the one of choice for immobilization of bimalleolai fractures 
and the fracture of Dupuytren If posterior displacement of the foot 
combined with a fractuie of the posterior margin of the tibia is present, 
the displacement is overcome by a movement of propulsion foiward of 
the foot The equinus position of the foot due to the contracture of 
the muscles of the calf is easily overcome when the reduction of the 
fractuie is pei formed early When delayed even one oi two days, the 
movement of dorsiflexion frequently causes a ledisplacenieiit of the frag- 
ments Therefoie, it is opportune to overcome the equinus deformity 
111 successive stages Open reduction of fractures of the ankle should 
be limited to irreducible fractures oi fractures that cannot be held m 
position 

[Ed Note — The editors find themselves in essential agieement with 
these conclusions ] 

Motor Backfire Fractwes of the Wust — Pointing out the wide 
diversity of opinion in respect to the exact nature of backfiie fracture, 
Edwards reported his own conclusions based on a study of forty-two 
patients treated at the King’s College Hospital He divides the cases 
according to the mechanism of the injury as follows 

1 Direct Violence When the handle of the starting crank of the 
motor IS wrenched from the hand and strikes the forearm Here the 
fractuie may occur at any point below the middle of the forearm 
The most common site is about 1 inch above the articular margin The 
displacement is usually slight 

2 Indirect Violence When the handle kicks back, with the hand 
on It Here there may be two different mechanisms (fl) With the 
thumb in front and the wrist in abduction This usually results in a 
fracture of the styloid (b) When the thumb is placed behind the 
handle, in line with the fingers Here the mechanism is one o pure 
hvperextension, and the radius fractures at its weakest point, whici is 
between 2>4 and 3 inches above the joint Edwards describes tie rca 


33 Edwards, H C J Bone & Joint Surg 8 701 (Oct ) 192(5 
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ment he employs which conforms to the usiuil methods of closed i educ- 
tion and splinting Opeiation is advocated onK m cases of Ion" 
standing, when a wedged oi curied osteotoim is adMsed In fracture 
thiough the epiphysis, he recommends fixation for at least three veek^ 
after reduction before massage and motion are begun 

Fiacfwcs of file Os Calcis — Harding®'* describes the treatment he 
employs m “smash” fractuies of the os calcis uitli bioadening ith 
the knee flexed over the end of a table i eduction is accomplished b\ the 
following means A claw retiactoi is embedded in the skin at tlic 
back of the heel and a stool with a tiianguiar wedge ol uood on it w 
placed under the foot and is sciewed up so that the aich of the foot is 
foiced upward, the foiefoot being held doun uith the hand and doi\n- 
waid ti action exerted on the heel bv means of the letractoi \ cabinet 
maker’s D clamp is then applied to the sides of the heel to coircct the 
bioadening A plastei cast fiom toes to mid thigh is then apjilicd with 
the knee semiflexed and the foot in eqmnus This is woin three weeks 
Full weight-bearing is permitted at the end of tliree months The 
author leports that of fifteen patients tieated in this mannei ftwo of the 
cases weie bilateial) all aie at w'oik the average elmation of disabihte 
being five months 

[Ed Note — This method of leduction appeals dangcioiis on 
account of the trauma it inflicts on an alreadi extensneh traunnti/ed 
area The results however are described as good Tlie fact th it ill 
the patients are reported as back at work at the end of fnc months 
makes us wonder whethei it is meant by this that thei arc iiack at tiicir 
old jobs and eaining the same w^age as pie\ionsh ] 

Ankylosis m One TIwu'rand One Hunched and Fowlicn Giu t of 
Fiactuie — It has been claimed ’n those who oppose open interxcntion 
m the treatment of fiactures that nonunion follows this method of tieai- 
ment more frequently than it does closed methods Those wlio bold 
this view' may find suppoit for their contention in the statistics of 
Newell"'’ .vho has analv/cd 1 114 cases of fracture cpiplnscd scpiri- 
tion and dislocation Onl\ 5 pei cent or fift^ -fne patients wete tinted 
b) open operation onh twenti -three of these being for iniurics not 
compound The author states that not a single case of nonunion 
lesulted in the entire group Reduction was aceoinplished with the iid 
of the Allot oscope in almost all the cases The largest group oi fractiiK ' 
W'as of the phalanges numbering 224 cases and the next l-rge-t w 
of the laduis, numbering 103 cases 

Fiactuic Expencnce in flu .Voifon Conipanv — The newb oo' .cl 
fields ot stiidi in industrial medicine line put stress on the cn.nn i’-fd 


54 Hardinir M C T Rone 1*1 lomt fiu-q S 720 (Oct ) VO . 

55 Newell, n T South M 1 19 <>‘5*5 . 
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value of the workman's time In the case of fractures, data ,„.,st be 
accumulated from which estimates may be made of what represents the 
norma] period of disability of different types of injury Clark’s study 
of 127 fractures in a manufacturings plant of 2,600 employees is of value 
principally m comparison with other tabulations that arc made In a 
factory ni which it was possible to take back the employees at the earliest 
possible moment by pioviding work of a type especially adapted to their 
injuries, the average time lost was thirty-eight days This sliowing 
appears satisfactory, but the article carries the suggestion that it ought 
to be possible to shorten the period fuither 


The Operative Treatment of Fiactwcs—SoudPieT feels that closed 
methods in the treatment of fractures have been peifccted to the point 
that further development along this line cannot be expected If further 
improvement in treatment is to occui , it will result only from refinement 
and development of the operative method of treatment Technical 
improvements in the future will lessen the risk of operation just as they 
have already in the past Even now the ever widening expansion of 
operative treatment is being witnessed Soudder feels that already it is 
possible to say, in respect to certain fractmes, that operative treatment 
IS the method of choice He proceeds to summarize the advantages of 
operative treatment in general and to indicate m as much detail as pos- 
sible the conditions in which he considers operative treatment necessary 
It is not possible to summarize these, and they should be read in the 
original article 


RESEARCH 


Compai afive Studies of Synovia! Fluid and Plasma — From a com- 
parative study of the sj-novial fluid and the blood plasma in twenty-three 
cases of articular lesions of known pathologic changes, Alhson, Fremont- 
Smith, and Kennard have determined the relation between the protein, 
chloride, sugar and nonpiotem nitrogen content of the two fluids The 
protein contents of the fluids is less than that of the plasma, and the 
chloride content is greater in the fluid This is the same relationship 
that holds m pleural fluid, peritoneal fluid and in cerebrospinal fluid The 
sugar content in nomnfected fluids from fasting patients is slightly 
lowered, while m hactenally infected fluids the sugar is markedly 
lowered In two cases of tuberculous disease of the joints, the sugar 
content was moderately lowered The autliois suggest that the deter- 
mination of the sugar content may be of considerable diagnostic value 


36 Clark, W I Boston M & S J 195 1064 (Dec 2) 1926 

37 Soudder, C L Boston M & S J 195 1187 (Dec 28) 1926 

38 Alhson, Nathaniel, Fremont-Smith, Frank, Dailey, Mary i-izaic 
Kennard, Margaret J Bone & Joint Surg 8 758 (Oct ) 1926 
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Ischemic Conti actiae — ^Jepson^-* has made a comprehensn e rexiew 
of the literature on “ischemic” paialjsis and reports the results of animal 
experiments to reproduce this lesion ligation ot the lemoral \em 
combined with incision across the middle third of the thigh and the use 
of a constricting bandage, he was able to produce the condition m dogs 
However, when the incision was diained the lesion did not de\elop He 
discusses the pathologic changes observed m man and points out that 
the condition may develop with oi without the use of bandages, splints, 
etc That the tension due to extiavasated blood and serum is an 
important factor seems clear, and he suggests that earh drainage m,i} 
be of value 

[Ed Note — Jepson’s observations confiim the conclusions ol Brooks 
that venous obstruction is the imiJortant causative tactor The latter 
produced the lesion m the isolated muscles of dogs, while the toimcr has 
produced it in the entire limb ] 

Giowth of Long Bones in Childhood — Hams'*” has made a stiid\ 
of the growth of the long bones He has obseived the rate ol growth 
m a child of 106 weeks, in whom the growth began at the age ot 12 
months He states that his observations confirm the e\perimcnts of 
Hunter and Duchamel and cleaity show that there is no intercalated 
giowth — that is, growth from the center, m the diaphysis of the long 
bones Transveise striations aie shown to be manifestations of cessation 
of growth These occui noimally in adolescence Tliej maj occur with 
seasonal variations in the rate of grow'th oi m cases m which there is 
marked ariest m the rate of grow'th due to acute illness or stare ation 
They occui m rickets as part of the healing piocess There are three 
processes normall} concerned in the formation of new bone — oirtihge 
proliferation, caitilage calcification and degeneration, and ossification 
proper These thiee piocesses are related to (1) a water soluble 
giowth-promoting vitamin oi vitamins, (2) the engine of Robinson or 
vitamin X, and (3) the fat soluble Mtamm or \itamin '\ The author 
states that the term “growth-promoting,” which is commonh usecl m 
connection wnth Mtamm A, is a misnomer since the true growth-promot- 
ing vitamins are w'ater soluble He also behe\es that am concliision-' 
concerning methods of curing rickets which are based on the line it't 
are fallacious, as cessation of growth is the factor that determine •> thi'. 

Buttle Bones and Bine Scleia — Kc\ has ob'-ereed a case oi Iinttle 
bones and blue scleia and has made a stiuh of the bone m iterial obtaiiu d 
In operation From this he concludes that the underhing preKC'^ i^ in 

39 jep'^on, P X ^nn Sure: 84 78^ (Dec ) 1926 

40 Harris, H Growth of Lone Bone« in Ciiildlioud \rch Iiit '!t i S'? 
78a (Dec ) 1926 

41 Kc\ T A Brittle Rones and Blue Scler i \rch Surp 13 52? (Or, ) 1' 2 > 
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“heieditaiy hypoplasia of the mesenchjme,” which name he applied to 
the whole syndiome He emphasizes the fact that the condition is 
hei editary and gives in detail a leview' of the hteratine on this question 
In contiast to osteogenesis impeifecta, the fiactures in this condition 
aie not numeiotis and do not appear at birth Deformities aie common 
due to maliinion of the fiactuies, and theie is an unusual laxit} ot the 
joint stiuctuies The hones show^ maiked biittleness The laminae are 
iiiegulai in ariangement, and the amount of compact bone is decreased 
by the piesence of nuraeious laige canals This piobabh accounts for 
the frequency of fiactures The authoi feels that the condition 
described does not resemble osteogenesis impel fecta, the lattei not being 
hereditaiy From idiopathic osteopsathyrosis, the differentiation is not 
so clear Here heiedity again distinguishes the condition He offers 
the following classification of idiopathic bone fragilit} 

1 Hei editary form — hereditary hjpoplasia of the niesencliMiie 

2 Nonher editary forms 

a Osteogenesis imperfecta 
b Osteopsathyi osis with wdiite sclerae 
c Osteopsathyi osis with blue sclerae 

3 Probably not hei editary — osteosclerosis fragihs generalisata oi 
maible bones 
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ISOLATED GIANT CELL XVXTHOMLTIC 1UM(')RS 
OF THE FINGERS AXD H\XD' 

AIICHAEL L MASON, MD 

CHICACO 

AND 

W H MOOLSTON MD 

\LI)L,QIjFRQ1.F, n m 

The isolated giant cell xanthomatic tumois ansiiig liom the tendon 
sheaths and othei soft tissue of the extreinities ha\e been ol chine il 
and pathologic inteiest foi man} \eais Despite eonsidenhlc ‘-tud\ 
their tiue pathologic classification is still in doubt and nntoitiinateh 
they aie too often diagnosed giant cell sarcoma The clinical jiictnie ot 
the tumois is well established, howe\er, and should ha\e some lieaiing 
on the consideiation of the patholog\ The\ are eharaeleriFed miero- 
scopically bv the piesence of two sti iking elements the loicign bod\ 
giant cell and the foann cell, once seen, this combination is ne\ei loi- 
"otten When one consideis that foi mam ecars both these eclL line 
been showm to be nonspecific and to oceui in the most dneise tejus oi 
lesions and that then piesence denotes the iaet that toieutn initenal is 
picsent, one must look for othci lietois to deteiniine the milutniiKx 
01 benignanc\ of the tumoi 

Xanthomatic tissue appeals in m im foi ms not onh as single iso] uc<l 
"lowths but also assoeiated with ^alIous medieal eonditioiis ind is 
disease of the skin, Nanthoma multiplcN In m m\ iiistincis tin Intel 
conditions have been shown to be associated with In pc rcliole'ierim ini i 
and this possil)iht\ must not he istnoied in eonsidcriint these e'rowib- 
Pinkiis and Pick in 190S and later in 1910 slKiwed tint tbiK w is 
mcicased clmlesteiol in the blood in ' intboaii miiltinliN ind m ob . 
Ixiics ol Nanthoma but thc\ thoiutht tbit the isohied ttiinnis mcu t'^.a 
neoplasms md weie not is',(iciated with sucli in iiicrc isi s, , , , ^ 
CNteiisne diseiissums ot tlic whole snbieet ot Nintliumi l^'Xi lOj e 

leeenth and to tliese the le idcr is ii teried i 1 le \ PL'' \\ i b » 

W ustinanii PH5 5-tewail In Ills ti\tbisT K ”*iii. • 

eiisscs Nanthom 1 tindei thiee sublu uL n iiitla m , >! 

N mthoin 1 mnlti])leN md Niiitlii'in' er tiiiiti’i' !’e > 

I'n.iii the IViM'-i 11.01’' -a s, . \ 

<)J t JH i b L -.1 
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presence of an inci eased blood cholesterol in xanthoma multiplex 
although he reinaiks that not all cases show such an inciease He does 
not suggest that such an increase is present in the xanthoma en tumeurs 
but he does not classif}^ this condition with tumors of the tendon sheath, 
though he does leinark that they are gieatl)- similai in patholog\ 
Stewart gives a biief but excellent suminaiv of the giowths containmg 
foamy cells, and divides them into two large gioups, those vith an 
increased blood cholesteiol and those without such an met ease To 
the fiist gioup he adds the various dei inatologic manifestations of 
xanthoma (xanthoma palpebiarum, xanthoma multiplex, xanthoma 
planum, xanthoma tuberosum and othei forms), xanthomas occurring 
m diabetes, renal and hepatic disease, the stiawbeiry gallbladdei, the 
cholesteatomas of the choioid plexus and aiterial atheioma To the 
second group he assigns the myeloid kidney, myeloid tumors of the 
tendon sheaths (which he thinks aie endotheliomas), retention cysts of 
the breast, cerebral softening, deimoid cysts, mycosis fungoides, certain 
thyroid lesions and such foamy cell deposits as occui in subacute and 
inflammatoiy conditions Levy (1925) also separated the tumois of the 
tendon sheath fioin the xanthelasmas accompanied by hypeicholesteiin- 
emia Weber (1924) thought, howevei, that they aie all associated vitli 
an inci eased blood cholesterol Cases of xanthoma multiplex have been 
repoited m which no such high cholesterol values have been found 
(Rosenthal and Biaunisch, 1921) The evidence foi hypeicholesterinemia 
in the isolated tumois is inferential We have not found anv published 
lesults of such an inciease m any of these tumors 

The fiist refeience in the liteiature to the yellow tumors is by the 
French dermatologist, Rayei (1835), who pictuied in his textbook the 
yellow plaques of the eyelids (xanthoma palpebraium) Lebeit (1845) 
noted the yellow coloi of these soft tissue tumors and gave the name 
“xanthos” to the coloiing substance, which was thought at the time to 
be a peculiar fat Addison and Gull (1851) described five cases of 
multiple xanthoma associated with liver (jaundice) and pancreatic 
(diabetes ) distui bances Paget, in his “Lectures on Surgical Pathologi ” 
(1853), described the pathologic picture of the yellow tumors which he 
notes as coming fioin various tissues, the breast, cerebral membr.incs, 
subcutaneous tissues and the uterus The earliest refeiences to the 
yellow giant cell tumors of the tendon sheaths aie fiom Broca (18601 
and Czeiny (1869) The majoiity of the earh lefercnces are m the 
Fiench literature, in which aie found two good lenews of these isolated 
tumors, the eaiher one bj Heurtaux (1891), who considered onlj die 
mant cell tumors of the tendon sheath, the other bj Tournetix 
who collected leports of all cases of tumors of the tendon slieath, among 
them fifti-four reports of the giant cell tipe It is probable that man 
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of the cases collected b} Touineux weie of the xanthoma t^pc though 
they weie not so lecognized at the time (Garrett 1924) 

At the suggestion of Dr A B Kana\el, ^^e took u]) the sUid\ oi 
these tumors and ha^e eight cases to leport tour of them irom the 
service of Dr Kana\el at Wesle\ Memorial Hos])ital Chicago one 
from Dr H M Richter, one from Di J R Buchlnndcr one tnni 
the late Di William Schioeder and one from Di W H W ooKton 
who began the study of these tumors on the ser\icc of Di I\ana\el 
and who collaborated in the stud} 

REPORT or C VSES 

Cash 1 — kirs D, aged 54, a housewife, was operated on in March I'lpl lor 
a small tumor of the si/e and shape of a bean on the distil plnhn\ of the kit 
little finger The tumor was smooth, firm and freeh mo\ ihlc under the '■! in 
It had appeared four aears pre\ioush and was caused she thought h\ irrit 'timi 



Fig 1 — The tumor in case 3 (Mr R) It In on the ulnar skR oi th. --i In 
index finger, was smooth, lohulatcd and had the coii'^nieiici oi i fihronia It i 
not connected w ith the tendon sheath 

from i ring on the finger next to it Three %e irs helore the oiiernioii vn k 

caught the tumor between two boxes md this triiimi hid simmliUcl i,s ,_ri tk 

During the aear before oper ition it had grown more ri]iidl\ \t oj'* ’• i i 
aellowish encipsulated tumor was found It In in the snheiit nieoi ^ * is • I 
did not show am connection with tendon she itlis joint or h nu Muro i j i 'K 

it was i ch iracteristic xanthoma (fics 0 /> md 14 t ) 1 liere \eri li i •'i 

ol xinthoma cells (fig d A’ / ( I md iiimieroiis ei mt eilK ot v 

hod\ t\pe M iin sm ill blood aessels were seen sikIi is i 'h mu':’ I'p i ' 

see in chronic infl mini ilon tissue (fisT 14 ( ) hlo su j is \ j -i < 
not ilnind mt and hemosiderin w is seen in i’!H'i''ae n" i ^ ' 
isol ited groups of \ mtlioiil i Cells were n *ed llii’^e \ n I i . 

iheolir lormatjoii in the tumor The tumor ii s n t n ’■’■ei' < < 
complete loc il remoeal 

C\si 2 — Mrs \\ 1 leed i luiiiwi’e \ i < t '-i 

ld2t) eighteen months ini’- tin smTil p ’ il ’ ' < ’ ' 

enishid m i w ishing mieliiiu \ ' H 't-i 
de\eloped It till' pl'ii wiji pi i sg e 'e 
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except the thought that it might be malignant At the time ot operation m 
encapsulated tumor was found attached to the tissues o\er the first and second 
phalanges, but apparentlj not to the tendon sheaths A frozen section ^\ab 
made at the time of operation, and the diagnosis returned ^\as giant cell sarcoma 
After this the finger was amputated along with the head of the third metacarpal 
bone The microscopic section (figc 5 C and 11 A) revealed a tumor a great 
deal like that in case 1, polymorphic in its cells and in its make-up Some areas 
were trabeculated (fig 5 C), and many endothelial cells and filiroblasts were 
seen, often filled with pigment Recent hemorrhages suggested the origin of 
the pigment, which gave a Berlin Blue reaction for iron Giant cells nerc 
numerous, but the xanthoma cells were not so frequent as m case 1 Blood 
vessels were not plentiful and tended toward the adult type There has been 
no recurrence to date 



Fig 2— The tumor m case 6 (Mother A ) It lay on both volar and dorsal 
surfaces of the right wrist and had iniolved tendon sheaths, joint capsule and 
bone It was removed m two stages Previous to the first operation it vas 
thought to be tuberculous 


Case 3~R, between 50 and 60 rears of age, a tradesman, vas opera let 
on m February, 1921, ten months after a smooth lobulated tumor (fig ) 
appeared on the right index finger, follouing mjurj vith a bou mg a 
internal before operation the tumor had groun to the size of a uab u It c n, 
no pain or functional disturbance The tumor vas freeh 

:!;:apsula.e<i and tn be a«acbed tn .he Bb.ons ..sue on • - 

fin-er and it did not mrohe the tendons or tendon sheatlis It va 
and lobulated, and on cut section bad the peculiar rellorr ireas <=0 c nra 
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of the xanthomas There ^\as no infiltration ol the bone On micru'-cup c 
examination (figs 6 A, 10 B and C and 11 B and C) tiit picture piUmorji! le 
a connectne tissue capsule sent down into the tumor numtron- trat cetil 
(fig 6 A), which divided it into aKeoli containing aanous sort- oi cell' 11 
trabeculae w'ere not present throughout the tumor but in the deeper pirl- \ e-e 
replaced bj an amorphous material which contained lewcr cclK The gi mt cilK 
(figs 6 A and 11 B and C) were of all tvpes si/cs and shapes and conta ixd i' 
mam as a hundred or more nuclei some ioam\ gi uit celK such as spu" 
described, were seen (fig 11 C) Foama cells were liberalK scittered thnn u 
the tumor, both as small isolated groups and as large ircas Cluilestero! ckn- 
(fig 10 C CC) were seen m the central parts of the tumor We were i,i>t ibU 
to get an unfixed section of the tumor to sec whether it contained cr\siil' m 



lie 3 — Ibehind in e ise 7 (Mrs (■ » 1 he tumor hv on m mu '• 'u 

the rmlit middle finger T lie skin w is not iinoKed ind im t. am ' i\ *’ 
tendon sheath was mule out Microseopie dh i' w is i i\p > d s n’'’ i 

cholesterol iltboiigli this obserx ition hi' been e mlir’ id ’ a o ’ ' ' 

\esstls were numerous ind oi lie idilh l\pe 1 b’^> ’>* i l ’ i ' < 

Were fte<|UeUt 'some piellHUl W i' p-'e 't ii> li i !■ . ''tei < 1 ti > , 

\o round eill or iioUiuoiphu miihriin i \ i' 'n , J i > 

since its remo\ il six m us leo 

C e'l d — Mis We (I'Mitwi’t 's ! ‘ ’< 

liimtumo! wliK li li id be I II kwh - ' m ’ i 

\ e 11 ' bill ll id ill ' e 1 I 1 d p 1 ' i * ' i ' i 




Fig 4 —Photomicrographs of sections through the tumors A (case 4) -X 
distinctly encapsulated tumor which contained no xanthoma cells, but a great 
number of giant cells The capsule, C, is shown surrounding the tumor and 
sending into it strands of connective tissue which tend to lohulate it, C Bands 
of connective tissue and fibroblasts ran throughout the tumor, C" Mam giant 
cells, G C and G C T , were seen, giving the appearance of a giant cell tumor of 
the bone B (case 8) Two giant cells, GC , ljung m a connectne tissue and 
fibroblastic group of cells The alveolar formation was noted here C (case 4) 
The group of giant cells G C , under high magniUcation showing three large giant 
cells, G Cj and numerous other small ones lying m an alveolus, with other trpcs 
of cells, probably endothelial, E C , and F B , fibroblasts 



Fig 5 — A (case 7) ^.n area from the tumor made up of confusing "horb 

of spindle cells and connectne tissue, that might easily be taken 
A few giant cells, G C and some small capillaries, CAP vere 
This shows the amorphous intercellular substance, eosinophilic, - 

ZLei a few The o.he, cells cere fibroblhshc ...d cnlethd. .1 

c (case 2) A somenhat similar area m another tumor An aheolus, .i . 
noted, containing what appeared to be endothelial cells 
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a nephcN\, a ph%sician, she had it remo\cd in Oclohcr 1921 li -tLmiil .u 9 
attached to the sviioiial membrane of an mterplnlancreal joint Micm^cop l 
tion (figs 4 4 and C and 5 B) showed tint a thick eonnectnc ti-'in. c i 
tfig 4 A) sent trabeculae down into the tumor, diiidmc: it nilo m nn ^miirr 
lobules In mam instances these trabeculae were fibrobl i^tic ( ii 4 ^ /t ) I t i!<. 
thehal cells (fig 5 B) and giant cells (fig C) were trequem \mv ot je^iH 
were seen at the penphen of the tumor but no are i of hemorrh lee \ ere no ed 
Xanthoma cells were not seen, since hut one 'cctioii of the tumor was o 
for our examination, we cannot sai that founi celN were ab'Cnt e we liw. 
noted that thei are often absent from parts of a tumor while tliei in iiuiHri''’s 
in other parts The tumor has not recurred to date 

CASr 5 — S, a dentist, aged 31, was operated on in Tiih 1924 iboiit ■ rear 
after a small tumor had appeared on the palm of the richt hand it tin pint 
wdiere his extraction forceps rested It was firm lobulated and not fitictn im i itl 
was apparentlj attached to the palmar fascia It was somewhit tender 1 o*- i 
while It had grown slowh and without pam, but rccciilh it had t ikeii on m ''e 
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Tig 6 — I (case 3) In this section the strands duidnig tin M .nr ’ 
dseolac were more ulult in tape numerous ei iiit nils were sun ii lin il v >’ 

B (case 6) \n ciidotlieh il cell group from the tumor 1 lu I ir i i i 1 9 ii id 
the Nesiculu hods are well shown \ loiuu cell / ( and i ,,i in’ c 1 w i ( 
dso shown 


I ipid growth and liul itt lined the si/e oi i birihim \t o] i >■ \i 'i ’'m 
growth w IS seen to bo ittielud to the jiilniir tiseit da leii' i ’i 
norm i! Microscopic ilh it w is i t\jtii d x mth< n i wi’h ' rd i’ i 
cells iibroblasts eiidotbehil eelK md sune dep sut, n > * , i t a ’ t 
bis not recurred to d ite Tlie results ni tluei e' distn 1 iV i > ' • 
on the blood ot this jutieiU ire 'h>wi m t dde 1 , r, , . 

cbolesteiol W is lov nd ttbe cboUstetid (e’er’ll .1 < ' >i < i 

tumor w is remoeed m I'^i24't 
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e'\si (| — Mother \ 1 nnr e i^id 1 id de e! , . 

botli the roll! niil the dots d s ir* <ee' i< llow t ’! t 

preMolls to rduwss .u h bid l-eel s , ] 

Ojier ition w is iirs, pe' u rn e e’ n ! e ' s' ’ i ’ 

lumor h id ^row i iiiou r vp die ' e j ' ' 

Ol die tinee w I' p e se , 
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tenosynovitis was striking, and the gronth nas diagnosed as such beiorc opera- 
tion It was large, nodular and soft, iias oier both the lolar and dorsal surtacis 
oi the nnst and, from evternal examination, seemed to iinohe the tendon sheaths 
The skin was freely movable over it The lolar mass was the first to be remoied 
111 February, 1926 (fig 2) The volar mass was composed of leiionish griniila- 
tion-hke tissue involving the tendon sheaths but not the tendons It lai under 
the volar carpal ligament and on the pronator quadratus and had iinohed the 
metacarpocarpal joint of the thumb The radius was also somewhat iinohed 
.Microscopically (figs 6B.7 A and B,SA,9 A, 10 A, 12 d, B and C 15 d and B 
and 16 A and B) the mass w'as cellular, there was no demonstrable capsule and 
numerous endothelial cells and fibroblasts w^ere seen The blood lessels were of the 
adult type in many instances, but in places w-ere seen those changes described b\ 
Bellamy that led him to think that the vascular endothelium was proliferating to 
produce the tumor These changes are shown m figure 12 A, B and C Sinuses 



Fig 7 ~A (case 6) A small vessel wuth marked pernascular round cell 
infiltration Farther out w'ere fibroblasts, F B endothelial cells, E C and large 
mononuclear phagocytes, HI P B (case 6) An area of deposition of pigment 
the granules, wdnch gave a positive Berlin blue reaction, were botli intracellular 
and extracellular 


W'ere present in this part of the tumor, but w'ere not so prominent as tlies were m 
the second part removed Vacuolated endothelial cells were noted tliroiighout t it 
tumor (fig 6 B) Large phagocvtic cells, at times full of pigment, were noted in 
all parts of the tumor The pigmented areas seemed to be somewliat circumscrt e< 
and appeared to hare resulted from small areas of hemorrhage into tie 
(fig 7 B) Fresh areas of hemorrhage were noted Foamr cells (figs 
9 A and 10 A) were frequent, both as large groups and as small iso atti accu 
mulations Ther appeared to derelop from endothelial cells hr 
o-radual racuohzation Giant cells were scarce (figs 6 B) and si • ~ 

but few nuclei some of the cells contained pigment A striking 
this tumor, not noted m the second part remored seren months n er ‘ ^ 

great number of eosinophils throughout the mass Ther seemed to lare ii 
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the \\hole tumor and did not he in ma-^scs or group-, or with nn p'-n-'c 1 ir 
arrangement The\ -ncre not noted in am other tuinnr,. ^cen In in 

The dorsal parts of the tumor uere remoied Sept 23 Idio \t ihi- i p’l 

was noted that the tumor had not grown and that the \oI ir wound !ud K im 
well Tlie pain and tingling had practicilh dnappe ired in the inK r\ d i u ■ ' 
trouble had been experienced in the hand, except at one time when aitt- i ! r<i 
dae’s work, the hand had swollen causing pain the sweilinc «oon w. n t'n n 



I'lg 8 — A (case 6) \ miss of foame cclK / C wa*- seen l\iue m ni ('(. 
of endothelial cells Mam were nolntcd, otliers la\ in larger groiip' Tin >11 
the appearance of dcgcncratue changes /? (cne 8) \ smaller 111 ns ot ton 
cells, rC hing in a fibroblastic area \ gum cell (, C is shown here II 
foaim cells appeared to be a degener ition and suggested that i liter stiie \ ill ! 
the form ition of cholesterol clcits as shown in ficnre 10 
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however, and there was no further trouble The mass on the dorsum vas nodular 
and smooth and not attached to the skin The moxements of the tendons could 
not be felt through the tumor, and the tumor did not move vith the tendons TIic 
urine and blood count were normal, and the blood sugar vas 0 09 per cent Two 
determinations of the blood cholesterol were made, using the method of Bloor, with 
a cholesterol standard At one time a Aalue of 165 mg, and at another a ralue of 
143 mg, per hundred cubic centimeters of whole blood A\ere obtained Tlie roent- 
gen ray show^ed some involvement of the carpal bones 
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Fig 10 — A (case 6) A small isolated group of foamA cells, FC, hing in 
the midst of an endothelial cell group, EC Some large mononuclear phagocites, 
ilf P , Avere noted B (case 3) Another small isolated group of foamA cells, F C , 
in a rather hj'ahnized area , some endothelial cells, E C , and large mononuclear 
phagocytes, M P , were also seen C (case 3) Cholesterol clefts, C C in rather 
dense scarhke tissue 
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Fit 11 — Various gianf cells from llie tumors (figs 4 and 6 
[ (c°ase 2) Some of these g.a.it cells rrere darUi stained and l a dart. 

longated nuclei others were l.ghth stained, and the 
definite nucleolus 5 (case 3) Here the giant cells ’ f f 
,2e and laA in a clear space, probabl.A an artefact ^ ^jj^jesierol 

,ant cell such as Spiess described the bodA ot the ceil filled wifti 

acuoles and other foreign detritus 
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Tig 12 — 4 B ind C (ease 6 ) T Iic'sc pliotoniicro^'r t]ili 'sliou '■n ,it t r j 
recurring figures, present in most of our tumors Tlic tmlothclm n i i •! 
cnpillancs, as in 4, uas thick and swollen and w is taken to indicitc proho'-iii < 
changes, which could he borne out in B and C Sinnl ir cipilhrs a I'-is ,ri 
seen, howe\cr, in inflamniator\ tissue The surrounding relK in iidoii' i! 
cells, large mononuclear phagoevtes and loinn cells 
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At operation the tumor was found to invohe not only tlie tendon sheaths but 
the joint capsu e of the carpus as well The dorsal tendons uere surrounded' but 
not involved, their tendon sheaths had been replaced bj the tumor tissue As at 
the previous operation, the tumor was a mixture of jellow and dark red in snJts 
not unlike a giant cell tumor of the bone The carpal bones rvere honei -combed 
and were curetted out The triquetrum was removed 

Microscopically the tissue from the joint and tendon sheaths were much alike, 
except that xanthoma cells were rare in the tumor of the joint The tumor was 
a great deal like the volar tumor removed seven months before, the sinuses 
(fig 15 A and £) had become more prominent, and the eosinophilic infiltration 
had disappeared The bone removed had been invaded, and a few tumor cells 
were seen in its medullary cavity (fig 16 A and B) The osteoclastic actniti of 
the tumor was not marked, and there was no evidence of osteoplasts, the impres- 
sion gained was that the invasion w'as one of pressure rather than true neoplastic 
invasion Few giant cells were seen in any part of the tumor, and not mam were 
seen about the invaded bone 



Fjg 14 — E (case 7) A xanthomatic area wdiich contains numerous endo- 
thelial lined sinuses, giving the appearance of an angioma These sinuses laj 
among xanthoma cells, and it appeared to us that the endothelial cells were 
gradually taking up cholesterol wnth the eventual production of xanthoma cells 
B (case 7) A sinus under larger magnification, FC . foamy cells C (case 1) 
A group of small capillaries such as one might expect in granulation tissue 


Case 7— -Airs G, aged 42, w'as operated on in Mar, 1926, lor a tumor on 
the ulnar side of the middle finger of the right hand (fig 3) The tumor had 
been present for two years, having arisen from an unknown cause It had shown 
slow but steady growth from its onset, but had caused no pain or discomfort am 
had given her trouble onh when drawing on her gloves and from the fear 1 la 
It might be malignant On examination two nodular masses were felt under 
the skin on the rolar and dorsal surfaces of the finger, tliei were somcwiia 
elongated, and the one on the flexor surface was the larger Thei were irtc ' 
moeable under the skin, but seemed to be attached in the depths At opera 
thej presented the peculiar reddish and jellow coloration tvpical o k x 
with the aellow predominating The rolar tumor was attached to ' 

about the first mterphalangeal joint The lateral digital ncnc ran through 
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I'lg li — / tikI B (ct<;c 6 ), dinwiiiir hri,(. <;imi^-l!l i riT- •■ 
similar to tliose in figure 14 litre fiUtd \\itli n cnaeulum md m m\ wIim i< I 
tumor was aascuhr, and areas of round cell infiltration wtrt i^'Kiimt At 
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a groove on the surface The tendon sheath ^uas not imoKecl The tumoi on the 
dorsum was rather firmb attached to the fibrous t.ssues about the dorsal ten o s 
Macroscopm section (figs 5 A, 13 ^ and P and 14 ^ and 5) re^ealed a tMi.cal 
antlioma A fibrous capsule of adult connectne tissue sent do\\n stnucls ot 
fibrous tissue into the tumor, vhich disappeared as the deeper parts of the tumor 
were reached Xanthoma cells (fig 14 A and B) nere abundant m sonic sections 
not so abundant m others Endothelial cells were frequent and could be seen 
to give rise to foamj' cells Blood vessels vere numerous and shoved prolifera- 
tive changes (fig 13 A and B) In the foamj cell areas sinuses were present, 
some of \vhich were empty, others were filled vith blood and some vith debris’ 
Pigment, positive for iron, was plentiful, both intracellular and extracellular Ko 
recent hemorrhages were seen 

A blood cholesterol determination made on this patient ga\e a ^alue of 185 3 
mg per hundred cubic centimeters of whole blood The tumor has not recurred 
to date 


Case 8 — Mrs C G, aged 26, a housewnfe, operated on m Februar\ 1927, 
had noted a small grow'th on the right thumb about a ^ ear before She disclaimed 
any knowledge of a causative factor Since the onset the growth had slowh 
enlarged, but it had never given her anv real pain or other trouble She said 
that it seemed to be tender at times, and that pressure on it nauseated her The 
movements of the thumb w'ere not interfered w’lth The sw’elling liad never opened 
and discharged No other similar sw’elling was present 

Phvsical examination show'ed a small, grape-sized, firm mass on the dorsolateral 
aspect of the right thumb, movable under the skin and not attached to the under- 
lying tissues It W'as diagnosed as a benign connectne tissue tumor 

At operation an irregular, lobulated, almond-shaped tumor was remoaed, which 
looked like suprarenal tissue 

Microscopic section (fig 4 B) show'ed the elements of a tipical \mtlioma 
A connective tissue capsule covered one side of the tumor and sent down into it 
strands of tissue wdiich gave it a lobulated appearance Over this capsule there 
was some loose connective tissue in wdiich areas of hemorrhage were seen 
Xanthoma cells w'ere rather numerous and laj m irregular groups Eiidotliclial 
cells W'ere present and show'ed the gradual lacuohzation with the final produc- 
tion of the foamy cells klans foreign bodv giant cells were present Blood 
vessels w'ere not especially numerous, m spots one could see round cell infiltra- 
tion about them Pigment and sinuses w'ere not noted 


COMMENT 

Table 1 gives in suminai} the infoimation concerning oui eight 
cases It IS seen that two patients weie men and six tveie women, with 
tAt 0 exceptions, all Aveie in the fouith and fifth decades of iite 1 lie 
right hand is most frequently aftected One tumoi occuiicd on the 
Aviisl and the lest on the fingeis The duiation Aaiied fiom ten months 
in case 3 to nine Aeais in case 6 Trauma seems to pla) a ratlier 
important idle in our senes — in thiee cases seteie tiauma m two, 
lecunent trauma Pathological!}, all the tumors contained giant cel s 
some 111 great abundance, otheis m smaller numbers Xanthoma dll'- 
weie piesent in all but one Cholesterol determinations were made in 
thiee cases, m none of them was there an increase in the blood choles- 
terol Theie have been no recurrences to date in ani case, lioweicr m 
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case 8 the interval since operation i^; too «!inrt to he ^lennhcini 
average time since operation lor the other= i«; lonr and 
The treatment instituted nas local exci'-inn in all hut om ta'C h t 
the finger nas amputated after a fro/tn “scctinn dioued tin <■>, 
to be giant-cell sarcoma The tumors \\trc all oi lundti.iU -\ 7 < ' ' 
fiom that of a hazelnut to that of an almond CNccpl tlu oik u, ^ i 
which was large and r\as diagnosed as tuhcieiilou-' tcans\n<' n.- 
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Of 122 cases ^in which the sex is recoided the women outnumber the 
men by 68 to 54, a propoition of about 55 per cent women to 45 pei cent 
men, ceitainly not a decisive figure Age also pla}s some idle the 
condition usualty occuiring m adult life No age, howevei, is immune 
Paviot and Albertm leported a case in a boy. aged 9. J\lenciere reported 
one in a girl of the same age, and Garrett leported that one of his cases 
of fibroma of the tendon sheath appeared at the age of 5 Rererdin 
saw such a tumor m a woman of 83, and Fiitsch repoited one in a man 
of 73 In one of Fritsch’s cases the tumor had been piesent since birth 
The aveiage age m the 122 cases is 35 foi the women and 39 9 yeais 
for the men Brodeis gave 47 2 yeais as the average age foi his 
patients, and ouis also seem to be somewhat oldei 

Table 2 — Somces of Repotted Cases of Giant Cell Xanthomatic Tumois 


Name 


No of 

Date Cases Name 


No of 
Date Cases 


Broca 

Czerny 

Pa q net 

Gross 

Dennuce 

Rea erdm 

Mayer 

Labougle and Oassaet 

Heurtaux 

Eeboul 

Pilliet 

Pilliet and Mauelaire 

Longuet and Landel 

Malherbe 

Bonhomme 

Bonjour 

Wagner 

Target! 

Venot 

Dor 

Menciere 

Albertm and Paviot 

Arcoleo 

Delbance 

Mueller 

Tomaselli 


ISdO 1 

1S69 1 

1878 1 

1878 1 

1885 1 

1883 1 

1886 1 

1890 1 

1891 3 

1892 1 

1893 1 

1894 1 

1895 1 

1896 2 

1897 1 

1897 1 

1897 1 

1897 2 

1898 1 

1898 1 

1898 1 

1899 1 

1899 1 

1900 1 

1901 6 

1901 1 


Bellamj 

1001 

Heller 

1902 

Martini 

1902 

Malapert and Moricliau Bean 
chant 

1905 

Coenen 

1905 

Bazy 

1907 

Gaudiani 

ms 

Pntsch 

1908 

lenzi and Abetti 

1909 

Russel 

1911 

Hedinger 

1912 

BeeLman 

1915 

Stenart and Plint 

1915 

Pjbus 

1917 

Eli 

1918 

Broders 

1919 

Kaufmann 

1922 

Seyler 

1022 

Bu\ton 

1923 

Garrett 

19-23 

DyLe 

19-24 

Weber 

1924 

Miller 

19-24 

Harbitz 

1925 


j 

4 

1 

1 

G 

1 

1 

2 

7 

1 

4 
3 

7 

1 

1 

17 

3 

5 

0 

30 

2 

1 

1 


D w afton— The duiation of the growth seems to be of no particular 
importance except to emphasize its benign character The average dura- 
tion 111 eighty cases was 4 3 years, Broders gave 7 6 years as the 
average m his seventeen cases Some had been present from eighteen 
to twenty }eais before they were remoied, and in the case reported n 
Fiitsch, the tumor had been present since birth and was i emoted at tie 
ao-e of 31 The tiiinoi m one of oui cases had been present tor nine 
vears The duration of the growth does not seem to liear an} particu ar 
1 elation to the size A tumor of from one to two tears’ duration mat 
attain in that time the size of a walnut or of a hen s egg, tt n e one 
many yeais’ duration may be no larger than a cherr} 

Tiauma seems to be an important factor in mant instances ei 
„„c"or was ascr.bed to a blow One of Heller's paben.s nas a 
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loiiici .111(1 tlK t,M 0 \\lh W.is .ittiihiitcd lo his occupation One of 
ritissi^'s patients was ,i sc.nnstKss. and the tiimoi occuiicd on the left 
h.md .nt the point when tlie needle w.is .leinstoined to puck aftei being 
stntk thioiigh the eloth \notlui of his patients stuc'k the fingei w'lth a 
folk .111(1 the tiinioi de\ eloped .it this jioint Biekni.nn lepoited a case 
III which the tiinioi w.is thought to folknv some injui 3 ^at golf Stew'ait 
and h'hnt uioid in inst.inee in which the tiinioi deeeloped aftei a fall 
Kl\ leeoids one .iltei lepe.ited f.ills on the ankle J3iodeis lepoits a 
histon of ti luin.i in si\ .uid of iiiloetion in two of his seventeen cases 
nelh.iiiee’s ji.itieiit was neuiotie and luhhcd his thumb against his teeth, 
anel the tiiiiioi de\el(i]ied .it this pl.icc Of out patients, five had a 
liiston of tiauni.i — .i i.ithei high iicieeiitage Jt seems to us that trauma 
ni.u ])l.i\ 1 idle and that it is piescnt moie often than the statistics show^ 
and we aie me lined to .igice with Biodcis and Gaiiett that it is an 
imjioitant factoi 

Taiiii 3 — If/i milt Si 1 Di'slribulioii and Jiicidnirr of Tininiia in 122 

CrtCi f oj \<ntthoma 


S(.\ inrn '>i, nonicn <iS 

\j,( rcninlc Male 

(I to in 1 1 

11 to. >11 S T 

.’I to n 16 8 

iitoin n 0 

II to lO 7 7 

*1 to (/I 0 S 

(.1 to 70 7 4 

71 to SII 0 1 

Si to ‘Ki 1 0 


\Mriif,e asc foil i|p= O iniili', 'iin loiiiifcost, "> jears, oldest, 83 j oars 

\Mraf,e duration ill SO ca‘ce ISjearc (Broders 7C jeiis) 

J oni,(~t duration 31 tcais 

siiorte-’t duiation G ucels 

'irauina Ki7c Garrett, iiroliablt Broder=, 30%, personal, 00% 


As to occupation, theie is no agi cement, some authois think that 
laboieis aie moie fiequentlv affected, though this has not been definitely 
showm 

Table 4 shows that in 123 collected cases, ninety-six tumors occurred 
on the upper extiemiti and tw^enty-seven on the lower Of the ninety- 
six on the aim, fift} -eight weie on the light and twenty-eight on the 
left hand, wdiile in ten cases this distinction w^as not leported The 
incidence foi the sepaiate fingei s is shown in the diagram Of ninety 
Illinois, tw'enty-foui w^eie on the index finger, seventeen on the thumb, 
sixteen on the middle fingei, eleven on the little fingei, ten on the palm, 
nine on the iing fingei and thiee on the waist Of seventy-four tumors, 
fiftj'-nine w'-eie on the flexoi suiface, ten on the extensor surface and 
fi\e on both flexoi and extensoi sui faces On the lowei extremity the 
light IS also tlie most fiecjuently affected, and heie the region of the 
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malleoli, especially the external, is more often the site of the tiinioi It 
appeals to us that the fact that the tuinoi appears inoie often on the 
hand, and on the hngeis of the light hand, and on the fingers of this 
hand that aie most subject to tiauma, certainly indicates that tiauina is 
a factor m its giowth 

The question of hypei cholestennenna in the xanthomas has been 
especially emphasized since the ivoik of Kawamuia and of Pinkns and 
Pick demonstiated that this was the substance that filled the foani> cells 
and that in many cases in which theie were such tumors theie was an 
inciease of this constituent of the blood In many instances of xanthoma 

Table 4 — Location of the Giant Cell Xanthomatic Tuniots* 


Upper Extremitj , 96 

Right, 5S 

Left, 2S 

’,10 

Wrist 

1 

2 

0 

Film 

S 

2 

0 

Tliumh 

10 

4 

3 

Indey 

lo 

8 

1 

Jliddle 

11 

5 

0 

Ring 

7 

9 

0 

Little 

5 

4 

2 

Finger 

1 

0 

3 

Forearm 

0 

1 

0 

Over ulmr nerve 

0 

Flexor 

0 

Extensor 

1 

Both 

Surface (t-1 cases) 

n9 

10 

5 

Lower Extremity, 27 

Right, U 

Left, 4 


Antle 

S 

0 

4 

Great toe 

0 

0 

0 

Second toe 

2 

0 

0 

Third toe 

1 

1 

0 

Fourth toe 

0 

0 

0 

Fifth toe 

0 

1 

0 

Foot 

2 

0 

2 

I eg 

1 

0 

3 

Thigh 

0 

2 

0 



* The UDDer extremity is bt f-ir the most frequent site foi these tumors nml espcciallj the 
right hand Me of the sep into flngois is shoi.n in the di igrmi 

multiplex, lesions aie found in the tendon sheaths that are similar to 
the isolated tumois and fiom this it has been aigned b} mam that tlie 
isolated tumors are also associated with an increase m the blood c lo es- 
teiol The evidence is, we think, only inferential and is not yi>l>y“ 
b\ duect pioof Ceitamly m those of our cases in winch choley 
determinations weie made, no such increase of the blood cho estero va 
found Some instances of xanthoma multiplex are reported ra n h c 
high blood cholesteiol uas not present (Rosenthal and 
We ate not inclined to look on the isolated tnmois as bera„ - 
\Mth hN percholestermeniia 
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J he ideas eoneti iiini^ these xellow Itimois haee undeigone many 
changes snue attention was Hist diieeled to them by Ra}ei and Lebeit 
I'ollowmg the lead of Aelaton, most of the eaih authois classed them 
with tnmois aiismg liom hone maii(n\ and assumed that they aiose 
eithei diieetl\ lioin medtillan siihstanee oi fiom misplaced bits of bone 
m.niow siihstaiiee I’agct deseiilicd tiiese tiimois, and although he 
notes that the\ m.n eome fiom main othci than osseous tissues, he does 
not seem to douht that nneloma is the eoiieel name foi them Czerny, 
who likened the tumoi he deseiihed to an epulis, thought, how^evei, 
that the tumoi might .iiise tiom conncctne tissue and that the wander- 
ing cells might pkn .in impoitant lolc Gioss also seconds many 
pithologists of his time m the opinion that these tumoi s aie not of 
osseous oiigm and that the gi.uit eells mae easiK aiise fiom the soft 
tissues as well .is fiom hone It is haidh a moot point at piesent, it 
h.is been well established th.it m the \.ist majoiity of cases giant cells 
lie piohahh the i espouse of the organism to foieign mateiial or to 
ecit.im t\pes of infections ,uid that then piesence usuall} means this and 
nothing mole 

The moot ])omts at piesent eonccin the question of the neoplastic oi 
mflammaton natuic of the giow'th and the i elation of the isolated 
giowths to incic.iscd blood eholestciol Dor, in 1898, noted the presence 
of the giant cells in the \anthomatic tumoi s and the piesence ot 
Nanthoma cells in the m\ elomas, and stated that “il eviste un etat morbide 
local identiquc capable d’engendrei sun ant des tissus tantot des 
m\ eiomes. tantot des xanthomes, et quelquefois des myelo-xanthomes ” 
He thought the tumoi was inflammatoiy in oiigin and w^as about the 
fiist to suggest such an oiigin for it Although the majoiity of waiters 
before and aftei him haee assumed that the tumoi is sarcoma, his view's 
aie gaming giound, and, considering the clinical course along with a 
rather puzzling t)pe of pathologic pictuie, one is suiely justified m 
assuming that it is not saicomatous If the growth is a saicoma, it is 
by definition malignant, and if it is not malignant, it cannot be a saicoma 
The medical piofession seems to be m the same predicament about this 
grow'th as it w'as about the giant cell tumors of the bone a few yeai s ago 
It is pietty well agieed that these tumors are not malignant Anj' one 
w'ho has studied the histones of a senes of these cases must agree that 
the grow'ths aie benign, even though they may resemble histologically 
ceitam malignant giow'ths Wiethei one should accept the opinion of 
Dor, Fleissig, Broders, Seylei and others and assume that they are 
inflammatoiy (Seyler favors calling them granulation tissue tumoi s) 

IS a difficult point to answ'ei If not, then one may assume with Levv 
that they are benign tumors of the reticulo-endothelial sjstem, i e, 
histiocytomas Certainly there is nothing in the growths that is not 
compatible with granulation tissue, and although the pictuie is not that 
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usually seen in granulation tissue all the elements pi esent mai be found 
in gianulation tissue, and the assumption may not be so fai Miono \ye 

aie rather inclined to look on these tiimois as inflammaton and not 
neoplastic 

G10SS Pathology — The size to which the tumors mar giow does 
not heal any relation to then age They aie somewhat laigei on the 
ankle than on the hand and laigei on the wrist than on the fingeis 
Most of them are about the size of a hazelnut 01 walnut, although man} 
have been described as much larger, they have been lepoited as laige 
as a goose egg on the thumb, the size of a hen’s egg on the palm and 
the size of a pigeon’s egg on the middle fingei One in oui senes which 
was thought to be tubeiculous would have filled a 6 ounce bottle 

Site of 0)igiii — Not all of these tumors take their origin from 
the tendon sheaths, although they aie usually acci edited to this tissue 
Garrett, in studying 196 tumors of a rather common pathologic make-up, 
found 135 of the same type, that is, they belonged to the xanthoma 
group When these tumors are on the hands or feet they most often 
come from the tendon sheaths, but even heie many take then origin 
from subcutaneous tissue 01 other fibrous tissue Some tnmois of the 
joints have the same pathologic picture as xanthomas of the tendon 
sheath Gross, Ferie and Targett reported instances in which the tumor 
arose from the palmar fascia In the cases leported by Stewart and 
Flint, one had taken its oiigin apparently from the volar carpal ligament 
Longuet and Landel reported a tumor coming from the fibrous capsule 
of the talocalcaneal! joint In one of Broders’ cases, the tumor had 
taken its oiigin from the fascia of the leg Coi ten’s tiiinoi had come 
from the subcutaneous tissues of the thigh (not from the fascia lata) 
In a case reported by Seyler (1922), the tumor had grown about the 
ulnar nerve, which was easily shelled out from it It had piobabl} 
come from the peiineunum In some instances the tumor seems to 
have had an osseous origin, or at least tiimois of similai type some from 
the bone (Dyke, Ely) 

In oui cases, the tumor came fiom the tendon sheath twice, fioni 
the palmai fascia once, fiom subcutaneous tissues three tunes and from 
fibious tissue about joint or bone twice 

Col 01 —The tumors aie frequently compaied giosslv to supiaienal 
tissue They present a variable mixture of jellow and bionnish red 
in a gray connectne tissue capsule that often sends down into the 
tumoi strands of fibeis which clnidc the tiimoi into lobules gnmg it 
appeal ance of marble The 1 eddish elements aie due to the presence ot 
blood or blood pigments in the tumoi, followung the fieqiient icinor 
ihao-es which are characteiistic foi the growth The pigment gnes t it 
Beihn Blue reaction for non The rellow comes tioni carotin an 
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\amlini)h\ll (as \l M Millci sugs^cslcd ) , and not fiom cholesteiol, 
as IS Loninionh supposed, since cholesteiol is coloiless The typical 
Loloiation inaA he entiieh l.iekiiut, .ind still tlie giowth luav be indis- 
tini^iiishahle fiom olhei \anlhoniatic tuinois, on the othei hand all 
tninois with this ])eeuhai eoloiation .11 c not neeessaiily xanthomas 

C oiiMc/t iifv — 1 lie liinioi s aie lough and clastic, cut across like 
lihiomas ,uid the h.iidness eombined with the colot is enough, accoiding 
to Bloodgood, to make the gioss diagnosis They vaiy in then con- 
sistcncN some aie haul, as was one icpoitcd b} Beekman wduch had 
the eonsistctK\ of a eaitilaginous tumoi Some contain so much non 
th.it thew ha^c to be ticated with oxalic acid befoie thcN can be sectioned 
Othei s aie soft and m.u feel like lipomas In one of oui tumors the 
eonsistencx icsemhled that of a giant cell tumoi of bone 

On section the\ jnesent a cajisulc of \at\mg thickness, winch sends 
tiabcciilac down into the tissue, dniding it into lobules of mixed leddish 
blown, \ellow and gia\ Blood vessels may 01 may not be numeious, 
and the lobule ina} 01 mai not project above the sin face of the cut 
section 

']'hc\ aie smooth and lounded. usuall) lobulated, consisting of one 
laige lobule wutli seieial smaller ones from its surface The tumoi is 
ficquentlv composed of a mimbei of sepaiate lobules held togethei by 
threads of connective tissue They are more often elliptical than 
spheiical, spieadmg out along the side of the finger 

Mia o'^copic Picfuic — In descnbmg the minute picture of these 
tumors, w'c find that they aie a great deal like the facetious definition 
of exophthalmic goitei, which is characterized by neithei exophthalmos 
noi goitei, for these tumoi s may lack eithei giant cells or xanthoma 
cells , but they ahvays possess one 01 the other, and in the great majority 
of cases both types are present The}”^ seem to be a clmicopathologic 
entity lather than a pine pathologic entity The description may be 
divided into desciiptions of the capsule, the stroma, cellular elements, 
vascular elements and pigment The possibility remains that one is 
dealing not wuth one tumoi, but with seveial having many things m 
common 

The great diveisity of cellulai elements is then most striking 
charactei istic This has led to a gieat deal of tiouble in then classifica- 
tion They usually possess a connectme tissue capsule (fig 4 A) which 
sends down fibrous septiims into the tumor (fig 6 A) , dividing it into 
lobules (figs 6 A and 5 B and C) These septums aie fieqiiently made 
up of adult connective tissue, not infiequently of fibioblasts (fig 4 C) 
at other times they become hyaline and contain few or no cells (fig 
SB) At times the septums are absent 01 scaice, and the tumor is 
cellulai , at other times they may be so numerous and so w^ell developed 
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appearance of an aheolai saicoma (fi? 
5 C ) The tumor may be cellular m one part without am septums, while 
m othei places it is distinctly alveolai 

The most fiequently described cell is a spindle cell (fig 5^). and 
many authois have given the name of spindle cell saicoma to the giowth 
Paget desciibed the cell m his eail}^ description, as did Paquet, Heurtaux, 
Taigett, Coenen, Gaudiani, Pybus, Ely, Kirch, Seyler, Gaiiett, Lew and 
many others We found it in all of oui tumors, fiequentl}' in gicat 
abundance, suggesting saicoma (fig S A) Apparently, a great man) 
of these cells are fibroblasts which result from connective tissue piolif- 
eration and are certainly not sarcomatous 

Endothelial cells are found usually in large numbeis Thev have 
a reticulai cytoplasm (fig 6S) and show evidence of developing into 
foamy cells They are especially abundant in tumois which show 
evidence of vasculai proliferation, and it seems that at times we can 
tiace the cells from the endothelial lining of blood vessels (fig 12/1, B 
and C) They may also come from other cellular elements of the 
leticulo-endothehal system They are fiequently filled with pigment 
when It IS present in thp tumoi (fig 7 B) The same may be said for 
the spitidle cells, which may also take up pigment, showing them to be 
capable of phagocytosis Both these cells (endothelial and spindle) 
may well be inflammatory in nature 

Vaiious other cellulai elements are desciibed in these tumors Peii- 
vasculai lound cell infiltiation (figs 7 A and ISA) is not mfieqiient 
and was seen in nearly all oui tumors, although this is usually not a 
marked featuie It may not be present in all parts of the giowtii, but 
only 111 a few places Polymorphonuclear leukocytes weie noted m raie 
instances, at one time, in the fiist tumors lemoved fiom Mother A 
there was a general infiltration of the tumor with eosinophils At the 
second operation they were again sought, this time in vain Other types 
of polymoi phonucleai s were infreciuently seen, never in any abundance 
In the sinuses that will be described latei, leukocytes weie seen in a 
highei percentage than one would noimally expect (fig 15 A and B) 
Othei mfiltiating cells piesent include large mononuclears, with o\al or 
bean-shaped nuclei many times full of pigment (fig 10 A and B) 
They belong to the reticulo-endothelial S 3 ^stem, having to do witli the 
lesoiption of the products of led cell destruction or the remo^al of other 
products of cellular degeneration Red blood cells are often seen m 
the tissues, sometimes perivasculai , at othei times onl) the masses ot 
pigment lemain to show where a small hemoirhage has occurral^ 
These collections of led cells weie numerous m some tumors, m ot urs 
they were lare, in some tumors the hemorihages could be founc 
at the junction of the capsule and the tumoi proper 
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Ihe foaim cells and the giant ceils aie the most stiikmg components 
of the tnmois, hut the\ ate not piescnt m all ot them In om senes 
the foam\ cells weie seen m all but one tumoi, and giant cells weie 
seen m all of them, m one, howcvci, thej weie so laie that they were 
almost missed J he foam) cells (hgs SA and B, 9 A and B, 10 A 
and B and 145) aic laige pohhcdial cells with small pyknotic nuclei 
which mac often he multiple (fiom two to thiee to a cell) The 
ectoplasm IS ccsiculated, the ccsicles being neailc^ all the same size and 
sepai.ited fiom each othei be gianulai cytoplasm The cells are sepa- 
latcd fiom each othei be a soit of connectic'e tissue reticulum m cvhich 
conncctice tissue nuclei aie seen On staining cvith sudan III the cells 
aie seen to be filled ccith a fatty substance cedneh ccuth osmic acid 
stains giac and shoevs itself to be a hpoid With polaiized light the 
cesicles of the foamc cells aie seen to contain a doubly lefi active sub- 
stance that mac he pioced chemicall) to be cholesteiol The foamy 
cells aie jjiesent in gioups of a fecc' cells (fig 10 A and B) or as 
laige masses cchich foim a consideiable pait of the tumor In othei 
instances the foamc cells may occui as isolated gioups of eight oi ten 
cells, not often as single cells When they are piesent as large masses 
thee mac be distinct fiom the lest of the tumor (fig 9 5) At first 
glance one might be inclined to think that they cveie definitely sepa- 
latecl fiom the lest of the tumoi , on closei inspection one can see 
that the houndai) is nothing moie oi less than the simple juxtaposition 
of the tcco ccllulai fields ccuth no tissues betcc'een, and that even ccdiere 
the line seems to be distinct the giadual cesiculation of the neighboiing 
cells and the foimation of foamy cells fiom them may be seen The 
foamc cells can be tiaced fiom both the endothelial cells and the fibro- 
blasts, and ma) be confined to the peiipheiy of the tumor, or they 
ma) occui in all paits of the tumoi In the case of Mother A, no 
foamc cells cveie seen in the tumor removed from the cavity of the 
joint, but some cvere found m the tumoi cvhich had inc'^aded the caipal 
bones In the tumoi in case 4, none was seen, though the giant cells 
cveie abundant In one case in cvhich the foamy cells weie not espe- 
cially abundant, sec^eial foamy giant cells were seen (fig 11 C) The 
significance of the foamy cells is a moot question It has been well 
established that they contain cholesterol, which causes their foamy 
appeal ance, but just why they should appear in this type of tumoi is 
not knoevn The suggestion that there has been an inci eased blood 
cholesteiol is not proved, and it must be assumed that the cells aie 
taking up cholesteiol formed as a result of the tissue degeneration 
It seems likely that any cell taking up cholesterol cvill assume the foam) 
shape and that this is the only significance of these cells It seems to us 
that they are most frequently deiived from the endothelial cells, mane 
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stages of glaciation from the endothelial cells can be seen In othei 
instances they aie deiived from fibi oblasts 

piominent type found in the tunioi 
(figs 4 A, B and C, 6 A and B and 11 5 and Q Thee yeie seen 

in all of oui tumois, their numbei, howevei, being vaiiable In some 
of the tnmois they weie as niimeioiis as siinilai cells in giant cell tuniois 
of bones, m othei s they weie as lare as they were formfeily abundant 
They weie of every conceivable size, shape and luicleai aiiangement 
Many resemble the Langhans giant cells, many w^eie small and con- 
tained only a few'^ nuclei, othei s weie large, assuming enormous size 
and containing nuclei numbering in the hundieds The nuclei may be 
ai ranged as a penpheial ciiclet oi as a central ciiclet, they ma) be 
scatteied throughout the whole cell or at one end or bunched up iii the 
center Many are filled with foreign pai tides and detritus oi contain 
cholesteiol (fig 11 C) The giant cells seem to be pioduced fiom the 
fusion of many endothelial cells oi to bud off fiom the endothelial cells 
of the proliferating vessels, wdiere they may be seen pi ejecting into the 
lumen (fig 13 A) They do not seem to beai any particulai lelation- 
ship to the foamy cells, m fact, few giant cells are seen in the foamy 
cell groups, and where the giant cells are numeious, the foamy cells aie 
not abundant The giant cells are not infiequently loaded with pig- 
ment , if so, they are smaller than the cells which do not contain any 
pigment Foamy giant cells weie noted in one tiimoi (fig 11 C) 
Wheie giant cells are numerous, they so pack tlie tissue that one thinks 
of a giant cell bone growth (fig 4 A) In some sections the cells 
weie so arranged as to suggest an alveolar saicoma (fig 6 A) In the 
case of Mis G, their airangement suggested the location of ressels 
which had undergone endothelial proliferations, wnth the lesultant 
foimation of giant cells (fig 13 B) In the case in which invasion of 
the bone was seen (fig 16 A and B), surpiisingly few giant cells w'ere 
found 

The blood vessels of the tumoi aie also vaiiable (figs 7 A 13 A 
and F, 14 A, B and C and ISA and B) In many the vessels ha\c 
extremely thin walls, are numeious and are appaientlv normal 
They may be extraoi dmarily numerous, oi they may be scaice Two 
vasculai changes are woithy of note, the endothelial pioliferation and 
the piesence of sinuses The histologic pictuie of endothelial prohfera 
tioii was gueii by Bellamy m 1901 The whole geneial question of 
the pioliferation of the common rascular endothelium has been con- 
sideied by those studying the leticulo-endothelial s}stem, and tlieic is 
still lack of agieement among authorities as to whether the enc otlic nini 
of the oidinary vessels can gne use to phagocytic cells Mallnn aiic 
his school belie\e that the common Aascular endothelium ma\ gne ris. 
to ^allous cells that w^ander out into the tissues in response to earn. - 
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stiimili as intutioii foicii^n hnclics, etc Aschoil and his pupils and 
Silnn and lui follow cis do not IkIicxc that the common vasculai endo- 
thelium he oni^s to the lec tieulo-endothchal s\stcm It seenia to us tha 
settlement ot this question mii,dit he im])oitant m the classification of 
these tnmois j he thank's iiueipieted as endothelial piolifeiation have 
hten noted in inane of oni eases \t times such changes evere niiinei- 
ons. almost eeeie field showed the thickening of the vessel evall, the 
ftittened endothelial eells the meiease in numbers of these cells and the 
toim.ition of cells whieh pioject out into the lumen of the vessels oi 
which seun to giow out w aid into the suiioundmg tissues (figs 12 A, B 
and C and 1 ^ } and B ) 

I he inesenee of sinuses was noted in main of these tumors (figs 
14 1 and B and IS 1 and B) Ihese sinuses some lascnlai and some 
hmph.itie ha\e led m<m\ to c.ill the growths angiomas At times the 
sinuses aie among the foann eells (fig 14 1 and B), and at othei times 
m the endotheh.il cell gioups I he\ ma\ he mimcious in some jnits 
ot the tumoi and missing m othei s In the second tnmoi ot Mother A 
(fig IS I and B) thee weie plentiful .uid were filled with blood 
Ihgment was pic'-ent (fig 7 B) m all of oui tumors It was foi a 
iaige put iion-positne gning the Ifeilm lllue leaction and came with- 
out doubt fiom the destiuetion of the e\tia\asated led eells The p g- 
ment is in.unK mtiaeelhilai , being taken u]) he the endothelial cells, be 
fibrohl.isls, In (he giant cells and bj ccitam laige mononuclear cells 
which mae he elasmatoee tes 4 he pigment is not eeenle distiibuted 
lluoughout the tumor, hut is moie abundant in some aieas, others being 
flee fioni it In some tumois it lies at the peripheie iiiidei the capsule 
In some tumois it had a suit of pci le.iseiilai aiiangement 

.'\s to eeidence of malignance, the question in out minds is settled, 
not be the (lathologie jiietuie alone, hut be .i eonsideiation of the clinical 
pictuie along evith it Most aiithois (thcie aie a feev exceptions) agiee 
that the tumoi is benign and that it should not be called a sarcoma 
An analoge mae lie made evith the giant cell tumoi of the bone, which 
has mane things in eonimon evith (Ins tumoi Hoee^ee^ei, theie haee been 
some cases of giant cell tumoi of the bone* eehieh ee*eie repoited as gmng 
rise to metastases (Kolodne', and Ihneii .nid Cneave gie'^e hteiamro o 
additional cases) In tevo inst.mecs malignancy was suggested ro 
In one the capsule in ceit.nn spots ste'ined to be ineaded be the - 
cells, and in the othei the e.upal bones eveie invaded Xo other e\ w 
of malignancy evas noted, .iiid U may lie that m legard to '■ 

the bone the suggestion of Ihodeis’ is eoiiect — that the ore'C v , 
giant cells, evhieli <ue bone absoiiicis, may haee led to e sv' 
of bone, oi, as eve suggest, the piessine of the tumor o ^ _ 

hae^e led to nceiosis the eapstilai infiltiation i^ v v e v 
Suffice It to say th.it no ollici evidence ot nwlig ee 
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was no lymphatic enlargement, and the couise of om patients to date 
as well as of all those from the htei attire, does not indicate mallgnallc^ ’ 
Symptoms— Tht clinical picture of this giowth is simple Ihe 
onset IS insidious, with a small tumoi which the patient ma} oi may 
not attribute to trauma or to infection It is of slow, insidious giOMth 
and on the fingei seldom reaches a size ovei that of a hazelnut It 
causes little oi no tiouble and when on the hand rarely gives rise to pain , 
on the foot it is frequently associated with pain Rosenthal sa^ s that 
on the foot the growth is always associated with pain None of the 
tumoi s in oui cases were on the foot, but fiom the liteiatuie one does 


not get the impiession that all on the lower extiemit}'’ caused pain 
Theie may be some functional distuibance fiom the size of the tumoi 


They may interfere with putting on gloves , on a dentist’s oi a surgeon's 
hand they may cause trouble in the handling of instruments If low on 
the fingei they may be subject to trauma from a iing One of our 
patients, Mother A, complained of tingling and binning in the wiist 
and fingers In one of Bellamy’s cases the tumor came on two dais 
after sudden causeless pain 

One characteristic that should be emphasized is the tendency to 
sudden accession of growth which these tumoi s may show They may 
grow along slowly for seveial years and then start m rapidly to enlarge 
In a case of Paquet’s in which the tumoi had been j^resent foi twelic 
yeais when operation was perfoimed, it had reached the size of a pea 
at the end of ten years, it then staited to grow, and aftei two more 
yeai s had grown to the size of a walnut A sudden accession in growth 
does not necessarily mean that the giowth is malignant Tiaiima maj 
lead to more rapid growth Ferre’s patient said that after starting 
■"arms practice the tumor grew moie rapidly, and in the case of Pilliet, 
the tumor, which had been quiescent foi many years and which had liecn 
present since birth, started in to grow after it had been punctuiecl, vith 
the lecovery of some blood In a case of onis, the tumoi began to 
grow suddenly eight years after the onset In this same case, aftei 
Removal of the volar mass, there was a sudden causeless pain vith 
swelling and redness, which, however, subsided later 

One point to be noted on examination is the consistenc) of the 
growth, which is about that of a fibioma, elastic and at times tense and 
pseiidofluctuant It does not have the hardness of an osteoma or of a 
chondioma As a rule, the skm is movable over it, and the tumor can 
be moved oier the tendons and bones Rarely is the skin attached to 
them, and they ulcerate only if surgical treatment has been applied and 
infection introduced L>mphatic involvement never occurs 

Diaffnosrs— Xanthomas aie among the most common tumors ol the 
finger A solid giouth, moiable under the skin and attached ^ 
bone, is m a large number of cases a xanthoma It should be di ter 
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entialcd fioni the choiidioma, which is liaidei than the xanthoma, fioin 
h])oina winch is softei , fioin the caicinoma, which aftects the skin, 
fioni the osteoma, which is haulei and is connected with the bone A 
ganglion is smallei and is iisualh on the cxtensoi smface Tiibeiculosis 
ol the tendon sheath ma^ be difficult to difleientiate, as was noted in 
one of 0111 cases, in which the giowth was at the wiist on both volai 
and doi'^al sin faces and A\as thought to be tiibei ciilous befoie opeiation 
Fibiomas of the tendon sheaths occui, but they aie laie Tumois of 
muscle 01 of tendons aie laie, but should be thought of Tenosynovitis 
and tubciculous dactylitis aie possibilities One case lepoited by 
Fleissig was consideied a panaiitium at opeiation 

Pioc/iio\n — Metastases did not occui in any of the cases found in the 
litciatuic 01 in an\ of oiii cases No authentic cases of death fiom a 
giant cell xanlhomatic tumoi of the fingei hace been repotted in the 
liteiatuie, so fai as we can asceitain A definite tendency to lecmience 
has been noted many times b} all who have wiitten concerning this 
tumoi The peicentage of lecunence is, howevei, not high (10 per 
cent) In the case lepoited b) Gioss, the tumor recuiied thiee times 
in thiee weeks aftei opeiation, but aftei lemoval of each growth it 
finall} healed and had not recuiied a }eai after the last operation In 
one of Heuitaux’s cases the giowth leciiiied six months after first 
icmoial and was locally excised again and lemained cined The tumoi 
m Bonhomme’s case lecuned Thiee of the tumors leported by Taigett 
lecmied, but eiidently none of the patients died fiom the growth In 
Tomaselli’s case the tumoi began to giow rapidly two yeais later, and 
the foot was amputated The tumoi in Martini’s case also recuired, and 
was removed a second time, the patient was cured One of Fleissig’s 
patients had a lecurience of a tumor that had been removed three years 
befoie Gariett leported five recuiiences m thirty fibromas of the ten- 
don sheath 

Tieatment — The treatment of this tumor has become well estab- 
lished Its lesemblance to sarcoma has led many to advise a mutilating 
operation foi a relatively harmless condition, however, and probably 
many fingers have been saciificeJ because of this confusion Fortu- 
nately, It IS not a frecpient condition It is well agreed that local 
excision or enucleation, as in other types of benign growths, such as 
lipoma 01 fibroma, is all that is i equired Even when it i ecui s, as it does 
in a certain peicentage of cases, the new growth should again be 
removed, and the fingei or hand should not be amputated It should be 
tieated usually in the same fashion as giant cell tumois of the bone 

The tumors usually shell out easily and aie encapsulated, at least 
in the early stages, though latei the encapsulation is lost The origin 
fiom the tendon sheath is often recognized, and this fact should lead 
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the suigeon to think of xanthoma at once, as this is b^ far the most 
frequent tumor of the tendon sheath ^^dlen the growth is remoxed 
the tendon is not infrequently laid bare The gross appearance of the 
turnons also suggestive, and when the oiigin and consistenc) are con- 
sidei ed, it makes an almost pathognomonic picture They tend to be the 
size of hazelnuts and are lobulated on the suiface, so that they often 
appeal to be made up of a conglomeration of several lobulai masses , at 
times the fibrous strands from the capsule are seen to divide the surface 
up into lobules The same lobulation can be seen on the cut surface 
the tiabeculae running from the capsule down into the tumor The 
tumor is firm, with about the consistency as that of a fibroma Usualh 
the cut section of the tumor is solid — cysts are larely found in it The 
lobules aie of different colois, the most prominent color being }ello\\, 
varying fiom canar}' to a deep golden shade The color accounts foi 
the naming of the growths Mixed in with these yellow nodules are 
other colored nodules, some of them being a dark red oi reddish biown 
like a giant cell tumor of the bone These ai eas on microscopic exami- 
nation are usually found to contain the giant cells and are often loaded 
with a Berlin Blue positive pigment originating from blood The aiea 
between the nodules is gray oi white and microscopicall)' is found to be 
connective tissue, young or old The pigment may lead to misuiidei- 
standing, especially on microscopic examination, when it may cause 
confusion with melanoma 

On frozen section three charactei istics should be looked for The 
giant cells are of gieat importance As Bloodgood remarks, if these 
are of the foreign body oi epulis type, the diagnosis of saicoma can be 
practically excluded Xanthoma cells aie also important, as their pies- 
ence in the tumoi excludes sarcoma The pigment is important, as it 
gives the positive reaction for non, and blood cells which give a clue lO 
Its origin are frequently found in the tissue The pigment may lead to 
an erronous diagnosis of melanoma, unless the characteristics of its 
distribution are noted Instead of regular distribution in the cells it 
tends to appeal in variotis-sized granules, many of which are as large as 
the nucleus (Smith, 1924) Some of the pigment is extracellular 

If the tumor recurs, it should be removed a second time, as in cases 
of giant cell tumor of the bone Cases are reported in which the tumor 
has been removed thiee times, resulting in eventual cure without ampu- 
tation Recurience is almost to be expected, unless great care is exer- 
cised in removal, and even then it takes place in a certain number o 

cases 

CONCLUSIONS 

The giant cell xanthoinatic tumors of the fingers and hands that 
occur as isolated growths are benign The} show' some ^ 

recur if incompleteh lemo-ved but they do not proc uce m 
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Paiiiologically, they aie pol3moiphic and may be confused with sarcoma, 
and thw often ha\c the ajijieaiancc of endothelioma oi angioma, but 
thcie IS nothing m them that is not compatible with granulation tissue 
^Ve do not behe\e that theie is any increase in the blood cholesterol in 
the isolated tumois The light hand and certain fingers of this hand 
aie most frequentU aftected, and tiauma appears to be a frequent cause 
for the giowlh The^ should be lemovcd locally and do not requiie a 
mutilating opeiation foi cuie 
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malignant tumors of the testicle 

WITH SPECIAL REFERENCE TO CLASSIFICATION* 

JOHN H MORRIS, MD 

Assistant Professor of Surgery, Neiv York Postgraduate Hospital, Adjunct 
Visiting Surgeon. Fourth Division, Bellevue Hospital 
NEW YORK 

Invasion of the testicle by neoplastic disease is notably uncoinnion 
as compdred to its occurrence in other parts of the body, explicitly, 
malignant tumors of this organ constitute less than 3 per cent of all 
the malignant growths encountered throughout the human body 

Despite this rarity, however, the unique and unusual features which 
characterize and distinguish these tumors, both structurally and clin- 
ically, have focused on them a degree of interest and stud} in sti iking 
dispropo’-tion to their observed incidence and have established their 
importance in medical literature 

Clinically, this condition is usually conceived of as a solid tumor of 
the testicle, often static for a considerable period, but eventualh pre- 
senting characteristics of slow local growth, which is finall) expressed 
as widespread general metastases Variations from this sequence arc 
not infrequently seen, however The disease may be met first in the 
form of metastatic tumors of the brain, lung and abdomen in a voung 
person m whom an apparently innocent testicular tumor, possibh'^ ol 
some duration, has suddenly initiated a process of general dissemina- 
tion with little or no gross clinical indication of its alteied role In 
other instances, the sudden development of an abdominal or pulmonar\ 
tumor may lead for the first time to the discovery, during the course of a 
routine search for origin, of a testicular mass the benign appearance ol 
which belies the offspring to which it has given birth Startling and 
spectaculai events of this nature are almost unparalleled m clinical 
experience and mark this disease as one of the clinician's most dreaded 
problems 

The structural features of these tumors present a different claim on 
the interest From its inception, tins phase of the subject has been 
responsible for a wide di versit}^ of opinion concerning the nature and 
origin of malignant testicular tumors as well as their relation to 
embryonal structures of tndermal type found in the testicle 

The interest among pathologists and embryologists in the subject is 
attested by a voluminous literature, whose dei^elopnient has done mucii 

■'‘From the Department of Surger>, New York Postgraduate Ho-rpital 
Reported before the Society of Bellevue Alumni, April, 1926 
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to dispel confusion and to standaidize nomenclature Discussion is 
still life, howevei, legaiding fundamental details of morphology and 
histogenesis, although the contioveisy has finally and definitely resolved 
Itself into two schools of thought, each of which numbers among its 
adheients lecognized eminent authoiities and each of which advances 
important facts in pi oof of its contention 

Histoiical lefeience to the growth and evolution of the present 
theoiies thiows some light on the undei lying pioblems involved and 
justifies, 111 a measuie, the ii leconcilable diflference of opinion which 
still evists 

The fiist lecoided obseivation in this field seems to have been made 
111 1696 bj' Saint Donat, who described a rudimentary skull as a con- 
stituent of a testiculai tumor Subsequently, Proschaska, in 1803, and 
Perone, in 1833, made similai obsei vations, noting the presence of fully 
diffeientiated tissues, such as haii, teeth and bones as elements of these 
tumois (Ewing) The real significance of these obsei vations was made 
appaient only in 1856, when Johnson^ identified in a solid, undiffer- 
entiated tumor of the testicle elements of all thiee primal germ layers 
in the form of bone, connective tissue and cysts lined by flat, columnar 
and ciliated epithelium In 1887, Langhans, canying on fiom this 
point, classified many tumors hitheito called pure carcinoma, alveolar 
saicoma etc, (i e, unicellulai ) as of tiideimal oi teiatogenous origin 
and furthei pioposed that a laige jiroportion of testicular tumors were 
of this nature Wilms - made furthei advance in 1896 by classifying 
all complex: tumors of the testis as teiatogenous and by extending this 
giouping to include man}'- stiuctuies pieviously classed under a varied 
teiminology He approached some degiee of standardization by his 
classification of these mixed tumors undei two heads, viz 

(1) Embryomas, which are large cystic tumors with an intracystic pro- 
jecting tumor mass made up of fully differentiated tissue approximating the 
orderly arrangement of fetal rudiments These tumors, whose tissues are of 
the adult type, are comonly called dermoids, are extremely rare and are usually 
of benign character, clinically 

(2) Embryoid tumors or teratomas, which are solid tumors comprising 
elements of all three primal germ layers, undifferentiated, embryonal and 
devoid of orderly arrangement 

The first group is of little clinical interest because of its benign 
character and its extreme rarity The second group, on the other hand, 
exhibits structural and clinical features of peculiar interest It was 
observed (Wilms,- Pick, Chevessau that there was a marked tendency 

1 Johnson Cystic Disease of the Testis in an Infant and ProbabI\ 
Congenital, Tr London Path Soc 1 241, 1856 

2 Wilms Embryone u embryoide Tumoren d Hodens, Deutsche Ztschr 
f Chir 49 1, 1898 

3 Chevessau Tumeurs du testicule, These de Pans 1906 
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on the pdit of these mixed, undifterentiated tiidermal tiimois foi one 
element oi geim layer deiivative to assume aggiessive activity and to 
oveigiow oi suppress accompanying elements with the eventual piodiic- 
tion of what appears to be, on casual study, a pure, homologous or 
monodeimal structuie A^iewed in this light, many tumors previoiisl} 
legarded as pure, unicellulai adenomas oi carcinomas piesented, on 
caieful seaich, unmistakable evidence of suiipiessed elements, tlius 
establishing then oi igmal tridermal natui e 

Obviously, this conception extended the scope of the tndeiinal or 
teratogenous tumois to include many so-called homologous tuniois 
hitherto placed under a vaiiety of nomenclatures, and some authorities 
were inclined, at this point, to accept this origin foi all malignant epi- 
thelial tumois of the testicle, legardless of then homologous oi heter- 
ologous stiuctme 


On the othei hand, Chevessau,“ who was among the fiist to lecog- 
nize the t^imciple of monodermal piedominance m tndeiinal tumois and 
who accepted the teratogenous oiigin of many so-called homologous 
stiuctuies, was more conservative m the application of this principle 
There still lemained outside of the tridermal group, in his opinion, a 
large numbei of testicular tumors (estimated as about one-half) whose 
cellulai morphology suggested anothei origin and in which no evidence 
of suppression could evei be detected, i e , true homologous stiuctuies 

This particulai tuinoi, which thereupon assumed a prominent place 
in the discussion, was described as medullary, cellulai and with scant 
leticulum The cells themselves weie large, round oi poljdiedial, i\ith 
large vesiculai nuclei and presented, according to Chevessau, a pictuie 
identical with that found in the spei matocytes of the spei matogenic 
cycle He therefoie chose to regaid the adult cells of the seminiferous 
tubules as precursors of these tumors and proposed for them the signifi- 
cant term of “seminome ” 

This theory of oiigm of this common and much discussed tumor ol 
the testicle was generally confiimed and accepted by many competent 
observers subsequently Thus two mam classes of testicular neoplasms 
were detei mined, differing essentially m cell morphology and histo- 
genesis (1) the embryonal, distinguished by their heterologous, 
atypical stiucture and embryonal origin and (2) the simple, homologous 
unicellulai growths arising from fully diffeientiated adult tissues 

As recently as 1921 Schultz and Eisendrath,^ in a review ot a series 
of fifteen cases of malignant testiculai tumors, classified nine as hettr- 
ologous or atypical and six as definitely of the seminome type m v ucj 
no evidence of heteiologous tissues could be found 'Ihei accept k 
teiatogenous origin of all heterologous tumors and include as i\e 


4 Schultz and Eisendratli Histogenesis of Malignant Tumor 
Testis, A.rcli Surg 2 493 (Ma^ ) 1921 
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this gioup all at}pical adenomatous tumois, even m the absence of 
demonstiable hetciologous elements On the othei hand concerning the 
semmome t}pe of tumoi they confiim m geneial the observations of 
Che\essau legaiding the close moiphologic resemblance between the 
cells of these tumois and those of the speimatogemc cycle emjDhasizing, 
as fiiithei confiimatoiv evidence of the oiigin, a vaiiet} of niicleai 
foims obsened m the tumois and identical with certain nuclear changes 
obsened m definite stages of speimatogenesis They considei this 
eiidence ample to establish the oiigm of these tumois fiom adult seminal 
epithelium and m view of then failuie to denionstiate the piesence of 
associated heteiologous tissues in any single instance to pieclude the 
possibility of teiatogenous lelationship foi these structures 

The stablllt^ of this conception of testiculai neoplasms, as sponsored 
b} Checessau and othei s, is challenged by anothei school of thought, of 
which Ewing ^ is the leading exponent Ihe lattei, m 1911, after mak- 
ing a caieiul anahsis and study of a senes of nineteen cases, arrived at 
conclusions which tended to simphf)? as well as to i evolutionize pieexist- 
mg ideas His hypothesis is foieshadowed by a piehminaiv asseition 
that “Having seen the giadual inclusion of many apparentl} unrelated 
benign and malignant tumois of the testis into the single group of teia- 
toma, suspicion aiises that all or piact,cally all testicular tumois ma} owe 
their oiigin to much the same embiyonic disturbance ” In shoit this 
hypothesis lefeis to a teiatomatous origin not only those fiankly mixed, 
heteiologous tumors of the testicle but also homologous or apparently 
homologous tumois, benign oi malignant, epithelial or mesoblastic 

Ewing is unwilling to accept an extrateiatogenous origin of the 
common laige-celled tumoi , he places it definitely in the same group 
with the mixed tumors and submits convincing evidence in suppoit of 
his contention that it lepiesents a one-sided development of a teiatoma 
He points out that the sole justification for classing this tumor as a puie, 
homologous form is based on the failure to demonstiate heterologous 
elements, and that this is a faulty piemise because these tumors are 
admittedly examined aftei they have become well advanced, when, 
according to the piinciple of predominance, ample oppoitunitv has been 
affoided foi complete suppression of slowly gi owing and scant} ele- 
ments ot the oiiginal structure He therefore believes that failure to 
find teratogenous elements in a fully developed semmome is inadequate 
to dispiove Its teiatogenous origin Furthermore, regarding the signifi- 
cance attached to the leputed resemblance between the cells of this tumor 
and speimatogonia as a pi oof of oiigin, he recalls the fact that the cells 

5 Ewing Teratoma Testis and its Derivatives Surg Gmicc Obst 12 230, 

1911 

6 EwMiig Neoplastic Diseases ed 2 Philadelphia W B Saunders Com- 
pan^, 1922 
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of the true adenomas of the testicle are quite unlike their precursors, 
and It IS therefore difficult to explain why, in a more malignant carcin- 
oma, the cells should revert to normal type Finally, as the most 
convincing indication of the teratogenous relationship of these tumors, 
he demonstrates in one of his own cases the occurrence of characteristic 
seminome structure in combination with frank teratogenous elements 

Ewing therefore concludes that the data submitted do not satisfac- 
torily prove that any considerable pioportion of testicular tumors arise 
from tubules or stioma, on the contraiy, he concludes that tumors of 
this organ belong to the embryonal class and that at least the majoiity of 
these embiyonal tumors aiise from teratomas 

Although this conception has not met with the prompt and general 
acceptance which its supporting evidence merits, it has at least stimu- 
lated a moie careful study of the seminome tumor But despite the 
renewed interest, Ewing’s observations have met with but scant con- 
firmation, and the majoiity of writers retain the seminome in the 
nonteratogenous classification In 1923, however, Hinman, Gibson and 
Kutzinan,’’ in an effort to claiify this disputed point, made a caieful 
review of a senes of seminome tumois and weie able to deinonstate, in 
one of them, mixed tissues of various types associated with the typical 
seminome structure These wiiteis thereupon levised their classifica- 
tion to include the seminome undei the teiatogenoiis giouping, thus 
coiroboiating the classification of Ewing O’Crowley and IMartland,^ 
as a lesult of their stud}'’ of thirteen cases of testicular tumors, expressed 
the opinion that for all practical piiri^oses, there exists but one tipe of 
tuinoi of the testicle, viz, teratoma, but they submit no histologic evi- 
dence of the teratogenous nature of the seminome 

Theiefore, m view of the fact that the natuie and classification of 
the common malignant tumor of the testicle is still a matter of contro- 
veisy, I take the liberty of presenting herein, as the basis of this repoit 
data derived from a single case of teratoma testis in which the obsei ra- 
tions appear to offer a worthy contiibution to the discussion The case 
in question was recently encountered clinically after it had run the con- 
ventional course from focal tumor to visceral metastases Death 
eventually followed from these visceral deposits Subsequently careful 
postmortem studies, gross and microscopic, were earned out and 
interpreted under the direction of Dr Paul Klemperer The clinical and 
pathologic records follow 

7 Hinman, Gibson and Kutzman Malignant Tumors of die Ttsticle 
Ann Surg 82 552, 1925, Radical Operation for Teratoma Testis, burg 

Obst 37 429, 1923 

8 O’Crowlev and Martland New Groutbs of the Testis, Surg 
Obst 38 486, 1919 
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REPORT or A CASE 

young man, aged 24, was first seen m an acute emcrgencj and 
gave a history of sudden onset of severe upper abdominal pain Within twenty- 
four hours, the pains Iiad become generalized over the abdomen, were colicky 
111 character and were associated with persistent and uncontrollable nausea and 
\omiting During tile ensuing week, cathartics and enemas had been freely gi\en 
hut without result, the abdomen becoming gradually more distended and the 
patient progressively weaker and more emaciated owing to inability to retain food 

The patient said that for some months preceding this attack he had suf- 
fered from a chronic dry cough and “nervous indigestion ” He said that he 
had never had robust health and that he had always been thin and under- 
weight He had been operated on by Dr Oswald S Low'sley one year before 
for tumor of the left testicle, following which his health had remained com- 
paratively good until the onset of the present s>mptoms This tumor was noticed 
onlj' one month before operation, but during this interval had slowly increased in 
size, there W'as no history of injury The patient had had mumps at the age of 
15 He did not give a history of lenereal disease 

Phxsical Exatinmlwii — On evamination, he appeared pallid, emaciated and 
evidently acutelj ill The heart w’as normal, and no signs of a pathologic con- 
dition could be detected m the lungs The abdomen was generally and tenselj 
distended , free fluid could be detected in the flanks, and intestinal peristalsis 
W'as plainlj visible through the thinned abdominal wall General tenderness 
and rigidity precluded the possibility of detecting intra-abdommal masses 
Rectal examination disclosed a distended ampulla and Douglas’ pouch The 
patient was in a desperate condition w'lth rapid, low tension pulse and persistent 
vomiting of fecal type 

Opeialwn — An immediate operation was advised under diagnosis of intes- 
tinal obstruction and was carried out under local anesthesia In view of the 
patient’s grave condition, a rapid enterostomy was performed through the 
right lower quadrant incision, utilizing first the presenting loop of distended 
intestine Although the enterostomy functioned well, evacuating intestinal 
contents and gas, the patient failed to respond and died twelve hours after 
operation 

Autopsy — A summary of the relevant gross pathologic observations follows 
In the abdomen an intestinal obstruction was found 15 cm proximal to the 
ileocecal valve, at which point the ileum was found intussuscepted into itself, 
and at the apex of the intussuscepted loop there appeared a pedunculated tumor 
about the size of a walnut The left lobe of the liver showed a walnut-sized 
tumor A single large retroperitoneal lymphatic gland was noted at the le\cl 
of the splenic flexure 

The lungs showed numerous tumors scattered throughout the parcncliMua, 
varying in size from that of a cherry stone to that of an apple On gross sec- 
tion, these appeared to be of two tjpes, some were deep red and hemorrhagic, 
and some W'ere white or mottled white All were soft, with the exception of the 
one in the right upper lobe which was firm, white and cystic Several large 
hilum glands compressed the esophagus in the mediastinum The diagnosis at 
autopsy was (1) multiple metastatic tumors of both lungs, left lobe of 
liver, mediastinal and retroperitoneal lymphatics, (2) pedunculated tumor of 
lower ileum with intussusception and intestinal obstruction 
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Mic) oscopic Examination — The pathologic report on the prImar^ testicuhi 
tumor removed from the patient one year previously, as obtained from the record 
through the couitesy of Dr Oswald Lowslcy, was as follows 

“The specimen consists of a globular mass of tissue measuring approxi- 
mately 5 5 cm in diameter It is composed of the epididvmis and a tumor of 
the body of the testicle leaving a crescent of about 1 cm in thickness ot 
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Fig 4 — Aletastatic focus in the lung Large round-celled tumor with fine 
lymphoid stroma and with tongue of loose connective tissue seminoma, or 
embryonal carcinoma 
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TJT accompanynig figures From these, ,t was at once CMdent 

t at the onginal focus m the testicle, said to be embryonal adenocarcinoma had 
given rise to a variety of deposits in which all three primal germ la^ers’^^ere 
represented In figure 1 mesodermal elements m the form of an island of carti 
lage are the most prominent feature In figure 2, entoderm and mesoderm are 
represented respectively by a cyst lined by columnar epithelium and a diffuse 
lymphoid stroma Figure 3 pictures the ectodermal derivative, the interesting 
chorioma" identified by its multinucleated buds of synctium and its large 
glycogen-bearing cells of Langhans Figure 4 is of particular interest and 
significance for the purposes of the present discussion 


Here ma} be seen the tvpical large round cells with large vesicular nuclei 
In some areas, the cells are diffusely scattered m solid cords through which 
runs a faint Ij mphoid stroma , in others, a more pronounced connectu e tissue 
framework appears to form a support for indistinct alveoli Comparison of 
this picture with that described and figured as characteristic of the semi- 
nome tjpe of tumor (Chevessau,® Schultz and Eisendrath ') shows that the\ 
are identical 


COMMENT 

To 1 ecapitnlate, foi purposes of mterpietation, the case heie lepoited 
piesents clinically the classic sequence of events, i e, testicular tumor 
visceral metastases and death 

Although the entodeimal deiivative predominates in the pnmarv 
tumoi in the form of embryonal adenocarcinoma, the potentialities of 
the other suppiessed layers aie evidenced by a vaiiety of visceral metas- 
tases 111 which all three geim layeis are represented One of these 
metastatic deposits discloses a structure which has been identified In 
advocates of Chevessau’s theoiy as characteristic of the seminoine tumor 
which, because of its cell morphology and its supposed homologous 
nature, is said to be deiived fiom the adult cells of the seminiferous 
tubules, thus piecluding any teratogenous lelationship 

Granted the assumption that figuie 4 lepresents characteristic 
seminomatous stuictuie, it is evident that this type of tissue appears in 
a deposit associated with a group of tiidermal visceral metastases whose 
oiigin IS unquestioned Therefore, if it is true, as stated by Schultr 
and Eisendiath,* that “in am gnen tumoi all the metastases will he 
formed by the particular tissue components of the primary tumor ivhich 
has taken on malignant pioliferation, ’ it follows logically that at least 
in this instance seminomatous tissue was a constituent of a mixed 
heterologous tumor of undoulited embryonal type 

If the foregoing piemise is correct, one may predicate thereupon the 
conclusion that, at least m an isolated case, seminomatous tissue has been 

9 Cooke Chonoepithelioma of the Testicle, Bull Johns Hopkins Hosp 
26 215, 1915 Frank Chonoepitheliomatus Proliferation in Teratoma a 
J A M 4 46 248 (Jan 27) 1906 
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demonsti ated as an element of an heteiologous embi}'Onal stiuctnie of 
teiatomatous natuie 

The geneial conclusion seems justified, theiefore, that (1) the laige- 
celled tumoi of the testicle is of embij'^onal type, (2) that the theciy of 
its invaiiable unicellulai oi homologous natuie is heiem dispioved and 
(3) that the evidence adduced fiom this case substantiates Ewing’s 
theoiy of its teiatomatous oiigin 
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bone in arteriosclerotic extremities 

SYDNEY M CONE, MD 

BALTIMORE 

In former ai tides I have stated that bone is modified by circulatory 
alterations The changes are progressive, retrogressive or a combina- 
tion of both, depending on the predominance of passive or active 
hyperemia Alternations of active and passive congestion are more 
influential m upbuilding than the steady continuation of eithei I ^ have 
seen a similar pathologic condition of the ribs in more than 200 caidio- 
vascular cases (fig 1) of long standing The changes in bone cells and 
the modification of matrix and marrow were similar to those in the 
cases I describe here 

Edema, softening of the matrix and enlarging lacunae relieve the 
bone cell from imprisonment and pressure and allow it to recover vitality 
This process is marked at the borders of cancelh, especially in the 
spongiosa The activity of these cells is evident in their proliferation to 
masses of syncytium resembling callus I have noted this m the proli- 
feration of bone cells in the formation of callus in transplants of bone 
m muscle Osteoblasts border old cancelh, and new bone is deposited 
on them or on branches as new cancelh Congestion and leakage of red 
blood cells add to the pabulum Relieving the pressure allows the cells 
to unfold their activity in this better medium The reticulo-endothehal 
system and capillaries partake of the new stimulation to growth This 
is seen m the formation of connective tissue and new vessels in the 
marrow 

In my cases I saw regressive and progressive tissue changes involving 
periosteum, bone matrix and marrow without evidence of infection 
The pathologic condition must be attributed to a primary circulatory 
cause analogous to the modification of muscle and soft parts in the 
experiments of Brooks and Jepson ® Analogous changes in the liver 

From the Department of Pathology of the University of Maryland 

1 Cone, S M Bone Pathology in Relation to General Pathology, Am J 
Orthop Surg 6 607, 1908, A Case of Carcinoma Metastases in Bone from a 
Primary Tumor of the Prostate, Bull Johns Hopkins Hosp,^no 86, 1898, The 
Pathology of Osteitis Deformans, J Bone S- Joint Surg 4 751, 1922, Activities 
of Bone Cells, J Bone & Joint Surg 7 894, 1925 

2 Brooks B Pathologic Changes in Muscle as a Result of Disturbance of 
Circulation Experimental Study of Volkmann’s Ichaemic Paralysis, Arch Surg 
5 188 (July) 1922, ext J A M A 79 681 (Aug 19) 1922 

3 Jepson, Paul Ischaemic Contracture, Ann Surg 84 785 (Dec) 1926 
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and othei oigaiis occui in old cai diovasculai cases, in which atroph} 
and fibiosis lesnlt 

Adami lefeis to the foimation of bone and soft paits undei the 
influence of passive congestion He mentions the clubbed fingers in 
cardiac cases refeiiing to the osteopulmonary aithropathy of JMarie 

Von Recklinghausen cites many cases ot osteoplasia due to vasctilai 
congestion He compaies the hypeiplasia of bone in chionic osteitis to 
elephantiasis due to congestion He leports a case of exophthalmic 
goitei with vasomotor involvement and hypertroph) of the bone He 
finds vital absorption and hypertrophy in congestion neai metastases 
of cancel and repoits oveigiowth of bone associated with the \enous 
congestion of vaiicose veins Spencei,® Axhausen," Stilling ® and Gieig ” 
have likewise noted this association 

Greig states 

It IS possible that the circulatory disturbances which caused the varicose 
veins from the calf to the groin might at the same time have altered the 
nutritional conditions in the bone itself and so affected the vitality of the 
osteoblasts, altering their function 

Fehr,^° with Greig and von Recklinghausen, notes the absoiption of 
bone and widened lacunae due to the action of fluids of the blood in 
hyperemia He refers to the enlargement and growth of the bone cells 
in these cases He quotes Heitzmann (Strieker’s "Jahi'fiucher,” 1873), 
who stated that the changes in blood volume are held in bounds by dense 
coitical bone, and that a solution is necessary if the volume changes 

Ziegler writes 

In case the growing properties of the bone cell are not destroyed, the strength 
of the blood supply may cause new growth of bone It is possible that the 

4 Adami, J G, and Nichols, A G The Principles of Patholog 3 ', Philadel- 
phia and New York, Lea & Febiger, 1909, vol 2, p 1018 

5 Von Recklinghausen Die Fibrose oder deformierende Ostitis, die Osteo- 
malacic und die osteoplastiche Carcinose in ihren gegenseitigen Beziehiingeii 
Festschrift zu Rudolf Virchow, 1891 

6 Spencer, W G The General Pathology of Bone, Lancet 1 1471, 1896 

7 Axhausen, G Histologische Studien uber die Ursachen und den Ablauf 
des Knochenumbus in osteoplastischen Karzinom, Virchows Arch f path '\nat 
195 358, 1909 

8 Stilling, H Ueber Osteitis Deformans, Virchows ■\rch f path \nat 
119 542, 1890 

9 Greig, David M Osteitis Fibrosa, Edinburgh M J 24 324 (Ma\) 1920 

10 Fehr, M Studien uber den Bank des Knochen und seines Lcbeh im 
gesunden und kranken zustande, '\rch f klin Chir 17 19 and 232 1874 

11 Ziegler, E Ueber proliferation Metaplasie und Resorption der Knoclien- 
gewebe, Virchow-s Arch f path Anat 73 355, 1878, Lehrbuch der spezidlcn 
Pathologic, Jena, 1906 
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dissolving of bone salts starts the bone cell activity Qualitative as veil a- 
quantitative modifications of the circulation are necessary for bone changes 

He quotes Cohnheim, who stated that the strength of the blood cur- 
lent influences activity of bone cells in metaplasia 


W ells 


says 


The amount of blood supply is the important factor in determining pathologi- 
cal ossification With too free a circulation there is no calcification and no 
ossification with too little circulation Necrosis is followed by slow calcification 
and eithei late or no ossification 


W G Spencer/ in the Eiasmus Wilson Lectures, fully describes 
the efifects on metaplasia of bone of excessive active hypeiemia, which 
causes absorption, and of passive hypeiemia which causes hyperplasia 
of the bone He considers that the growth of new bone in osteitis 
defoimans (Paget’s disease) is due to venous congestion and to hypei- 
troi^hy in cardiac and pulmonary conditions He states that mechanical 
influences are altered in the change of blood supply and have then pait 
in the modification of bone 

MacEwen emphasizes the mechanical influence in his woi k on 
bone, in which he shows conclusively the activity of the bone cell in the 
growth of new bone, relief from piessure encourages the activity of the 
osteogenic cell (osteoblast) and the h}qieremia beyond the area of 
infection, causing the bone cells to become embiyonic osteoblasts and 
to foim new bone 

Todd says the piessuie even of soft tissues easily affects the regen- 
eration of bone 

Biei,^^ in his extensive work on “Hyperamie als Heilmittel,” accents 
active hypeiemia as a part of functional activity and passive hypeiemia 
as a relief to injuries and as a buildei of new tissues He also lefeis 
to the physical (mechanical) difference between active and passive 
hyperemia and to the longer contact of the venous blood in contact with 
tissues “where it can better unfold its activities 

Koenig^® writes, “Bone glows at the point of relief from pressure 
and atrophies at points of greatei pressure ” Elting,^- writing of oste- 
itis defoimans, says that v^enous dilatation may be an etiologic factor 


12 Wells, H G Calcification and Ossification, Arch Int Hed 7 721, 1911 

13 MacEwen, W Growth of Bone, Glasgow, James Maclehose & Sons, 


1912 

14 Todd, T Wingate The Role of Cancellous Tissue in Healing Bone, 
Ann Surg 72 453, 1920, abst Am J Orthop Surg 3 345, 1921 

15 Bier, August Hyperramie als Heilmittel ed 6, Leipzig, F C o > 

16 Koenig Lehrbuch der Speziellen Chirurgie Berlin, August Hirscliwald, 


1900, p 778 

17 Elting, A W Osteitis Deformans vv 
Hophms Hosp no 128, 1901, p 343 


ith Report of a Case, Bull Tohns 
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Leiiche and Pohcaid believe that many diseases chaiacteiized b^ 
osseous new foiinations aie dependent on absoiption of bone caused 
primal ily by ciiculatoiy distuibances This in turn is due to a \aso- 
motoi phenomenon 

Heyinan/® wilting of “Osteoporosis Relieved b) S} mpathectonn 
lepoits a case which suggests that the ciiculation is a factoi in atropln 
of bone Sympathectomy lelieves spasm of the foot and osteoporosis 



Fig 1 — Cardiovascular case, bone cells proliferating in metaplastic spongiosa 


Maiinesco, Putnam,-® Deicum,®^ Spillei, Lancercaux and Wdiitc ■■ 
have explained osteitis defoimans and othei lesions in bone as <i 
neuiotrophic distiubance acting thiough ^ascular means 

18 Lenche, R, and Policard, A Some Fundamental Principles in tlie 
Pathology of Bone, Surg Gvnec Obst 43 308, 1926 

19 Hevman C H Osteoporosis Relieied bj S\ mpatbtctonn 7 A M A 
82 1333 (April 26) 1924 

20 Putnam, James J H\perostosis Cranii, Am J M Sc 112 Juh 1S96 

21 Dercum, F X, and Spiller W G Bone S\ ringom\clia \m J M Sc 
112 672, 1896 

22 White, E P C Osteitis Deformans in Monke\s \rch Int Med 30 79'! 
(Dec) 1922, Osteomalacia Arch Int Med 30 620 (\'o\ ) 1922 
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Krogh’s - work leads one to relate the nerves vessels and endocrine 
glands in a composite effect on pathologic conditions of bone “Capillan 
tone is maintained by the sympathetics which keep them tomcally con- 
tracted through the stimulus of a substance noimally present in the 
blood ” Krogh thinks the pituitary hormone in minute quantities has 
this effect 
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F,g 2 -Arteriosclerotic gangrenous toe, sl.orving new-formed cancell, , fibrous 
marrow, plasma cells and arteriosclerotic vessels 

White states that a larger calcium diet starts a ' 

which causes penersion of the ductless glands, lyperemia 

tion of calcium 

cited in The Capillaries in Health and in Disease, editorial. 
J A M A 80 1144 (April 21) 1923 
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The experiments on new foimation of bone in kidne3S and elsewheie 
indicate vasculai congestion as the cause Asami and Dock and 
Peaice,’® obtained bone foimation m the kidneys aftei tviiig the leiial 
vessels 



Fig 3j — New formation of bone projecting from tlic marrow as an ostcopinte 
on a gangrenous toe 

24 Asami, Goichi, and Dock. William Experiment il Studies on Hcteropl i^tic 
Bone Formation, J Exper Med 32 745, 1920 

25 Pearce, R Later stages of the Repair of Kidnc\ Tissue (Dog) witii 

Special Reference to Proliferation of the Pchic Epithelium and Heteroplastic 
Bone Eormation, J M Research 20 53 (Jan ) 1509 
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Rogers™ leports osteitis without infection, qiiotin-r Pieisei who 
suggests injury to the Mood supply as the cause of the pathologic ;oi 
oils o one Speed,- describing the asymnietrical giowth in length of 
long bones following osteomyelitis, mentions a casf in wh h ^ 
wit milt infection was the source of the new grow th Spencer • e 

to the increase in giowth of bone ,n typhoid fever, due to the g, eater 
blood suppi) during the fever ^ 

Rost’s expel iments in which he pioduced granulation tissue and 
enlargement of bone by injecting noninfectious mateiial into bone 
might be similarly explained 



Fig 4 — Sjncjtium of bone cells in congested edematous cancellus of gan- 
grenous toe 

t 

Johnson’s’® valuable work on the cn dilation in bone explains the 
unusual highei peicentage of hjperplastic changes in the outer cortical 

26 Rogers, Jtlark H Traumatic Osteitis of the Wrist, Surg Clin N Amcr 
1 697 (June) 1921 

27 Speed, Kellogg Longitudinal Overgrowth of Long Bones, Surg G\nec 
Obst 36 787 (June) 1923 

28 Rost Experimentelle und khnische untersunchungen uber chronische, 
granulierende Entrundungen des Knockenmarks Deutsche Ztschr t Ciiir 125 81, 

1913 r- , / I 

29 Johnson, R W Jr A Physiological Studj of the Blood Supph of the 

Diaphysis, J Bone S. Joint Surg 9 153 (Jan ) 1927 
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bone 111 my cases Heie theie is a blood supply not onl) fiom niitiient 
and metaphyseal vessels, but also from the peiiosteal cn dilation 

PATHOLOGIC CONDITIONS IN THIRTY C ISES OF 
ANTERIOSCLEROTIC TOES 

In SIX cases of arteriosclerotic toes ulceration had occurred, but m onh two 
instances did the infiltration of leukocytes extend to the periosteum Pus or 



Fig 5 — Formation of cists bi coalescence of adjacent Iniersnn c nials , 
arteriosclerotic toe 

granulation tissue was not found m the marrow or cortex in ini ci^e This 
excluded tlie suggestion of infection The cartilage was softened and opanue in 
two cases, doubtless owing to edema The bone was iimhIIi less Ii srd man 
normal Here edema with \ifa! absorption must haic been at worJ In t o 
instances it was unusualh dense, the entire medullarj caiiti being riled hi 
closeli grown cancelli (fig 2') 
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Arteriosclerosis, congestion, pigmentation and edema were fn.mH n 
The subcutaneous tissue was fibrosed m aii ,7 ^ ^ 

following the large and small vessels Mask’s oTsderSm c"”'^ connective tissue 
present in most cases Occlusrnn nf •, i erotic connective tissue \\ere 

be..^g =..t.rel. b, fibrous bssurorsTa™;": IrZ ur,"' 

new bo„r,™ivvere Ne“ 1“'" '‘""““‘"‘'■I of 

new bone in twelve New bone was seen in the marrow in eleven cases (fie 3) 

deposited along old caneelli or vessels In two cases (fig 3) this !, ew bone 



Fig 6 — New bone formation on old cancellus Fibrous marrow 


followed a cleft in the cortical bone, following vessels and forming minute 
osteophytic growths which caused the periosteum to bulge The bone cells were 
active in sixteen cases — they were enlarged and divided and were often free at 
the margins of the swollen (edematous) caneelli They w'crc often seen in rows 
of pentagonal cells or as syncytium bordering the caneelli (fig 4) The haiersiaii 
canals were completely or partially filled w'lth cellular fibrous tissue m eight 
cases 

The lacunae wxre widened at the borders of caneelli in all cases in tnree 
instances adjacent canals had coalesced, suggesting c\st formation (fig 5) 
Metaplasia of bone to cellular fibrous tissue was noted in five cases Tlie marrow 
was fatty in one case and fibromyxomatous or fibrous in the others (fig ) 
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vessels were congested and frequently thrombosed, with vails thickened b\ \oun"- 
cellular fibrous tissue Calcification of vessels was seen m three cases ^e^ 
capillare loops N\ere not uncommon (fig 7), these ne.' capillaries were lined b 
active endothelial growth and had well defined fibrous ' Jb Small round cells or 
poh morphonuclear leukocetes were seen in onh tvo cases Plasma cells were 
present in large numbers in^tw'o cases, osteoblasts lined cancelli in fi\e (fig 2) , 
osteoclasts were present in fi\e and minute bone spicules in four 



EFFECT OF PREGNANCY ON THE EMPTYING 
OF THE GALLBLADDER 

A preliminary report 
FRANK C MANN, MD 
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Boyden s obseivation that a meal of egg-yolk and cream caused 
the gallbladder of the cat to empty has formed the basis foi the most 
important of the lecent advances made in the study of the ph}siology 
of the biliary tract Boyden’s observation has been corroboiated by 
several investigators using many species of animals It has also been 
shown that the evacuation of the contents of the gallbladdei is due 
to the contraction of its intrinsic musculatuie A complete leview 
of the lecent data with regaid to the emptying of the gallbladder has 
been piesented by Whitakei - The mechanism involved in causing the 
gallbladdei to contract and the reason why fat should be so potent in 
this lespect have not been determined, nor is the relation of the 
sphincteric mechanism of the common bile duct to the emptying of the 
gallbladdei definitely established Work on the lattei problem was 
summarized lecently by Giordano and Mann® 

Reasoning from the character of similar physiologic mechanisms 
the oiigin of the stimulus causing the gallbladder to contract and to 
expel its contents would be considered as neivous or chemical or both 
If a chemical stimulus weie operate e, it was thought that the pait 
played by it could be demonstiated by feeding piegnant animals with 
egg-yolk and cream, and then, by lemoving the fetuses when the 
motheis’ gallbladders were empty, it could be determined whethei oi 
not the fetal gallbladders had also expelled some of the contents 
While theie aie many serious objections to this line of attack, the chiet 
of which IS the known impei viousness of the placenta to man} sub- 
stances, and while negative results would not be of value, if the gall- 

"From the Division of Experimental Su^ge^^ and Pathology, The Ma\o 
Foundation 

1 Boyden, E A The Effect of Natural Foods on the Distention of the 
Gallbladder with a Note on the Change m Pattern of the rilucosa as it Passes 
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2 Whitaker, L R The Mechanism of the Gallbladder and its Relation 
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3 Giordano, A S and Mann, F C Some Obseraations on the Sphincter 
of the Choledochus Tr Sect Path and PIusiol, ^ M A 1927 and ^rc i 
Path and Lab Aled (to be published) 
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bladdei of the fetus did emph with that of the iiiothei it uould he 
suggestive evidence that a chemical mechanism is lesponsihle foi the 
emptjnng 

Accoidingty, a gioup of dogs m vaiious stages ot piegnanc: vas 
ohseived m the following mannei The animal was made to fast 
foi a peiiod of about sixteen houis and then a standaid meal ot 
and Cl earn was given Appioximatel} fiom foui to tour 
and a half hours afteiwaid, a time at which the gallhladdci ot the 
1101 mal dog is partiall)'^ or completeh empty, the animal vas etheii/ed 
and the hiliaiy tiact exploied We weie suipiised to find that the 
gallbladdei was filled, and often distended, with thick, daik bile Ot 
the laige senes of dogs examined onh a few showed slight ciultn l 
that the gallbladder had paitially emptied The length of time between 
feeding and exploiation w'as theiefoie giadiiall)" lengthened V Luge 
senes of dogs in dififeient stages of piegnanc} W'as examined at \anom 
penods aftei the ingestion of the standard meal of egg-\olk and eieam 
and in oiity a few, exploied aftei a penod of eight and ten honis 
1 espectively, was theie any evidence that the gallbladdei had e\en 
paitially emptied In contiast with these lestilts aie the lesults in a 
laige senes of nonpiegnant dogs in which, wnth few' exceptions, ilic 
gallbladdei was found paitially oi completely einpt} appioximatclv 
foiii houis aftei the standaid meal had been taken 

Since the effect of inegnancy on the emptying ot the gallbladdei 
following the standaid meal w'as so definite m the dog, othei species 
of animals weie investigated In the only piegnant eat neai teim that 
we weie able to obtain, the gallbladdei emptied comjileteh within the 
usual time following the ingestion of the food \ laige senes ot 
piegnant guinea-pigs was examined foui houis aftei being fed cgg-\olk 
and Cl earn, and in no instance w'as theie evidence that the gallbladdei 
had emptied On the othei hand, there is usualh eMcIence of it"- 
emptying in the nonpiegnant guinea-pig foui houis aftei tlie ingestion 
of the fat meal 

Fuithei expenments w'eie canied out on the thutecn-stri])ed gojiliei 
(Spci inoplnlia cifcllia-ti idcccwlnic(tlit^), a small rodent which .ihouiids 
m this legion Within a few claes aftei coming out of hihei nation in 
the spring, all the females become pregnant dhe jienocl ol gest itioii 
IS tw'enty-eight days* It w'as thus j o'-sihle to obtain Lirge luimher'' 
of piegnant animals of this species \ senes of these inim ils was 
obtained w'hich included males nonnregnant fern. lies and leiniles u 
various stages of piegnance It was possible to stuth the jireLtn uit 

4 Drips Della Studies on the 0\ar\ ol tlie ‘siierinopliik t ‘'pi rintiphihi' 
Citellus Trickcemlineatiis) e\ith Special Reitrenct to tlit Corpus I nta'tii \tii 
J Aiiat 25 117 1919 
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female of the species fiom the time the fetuses were only a few days 
o d through all the stages of piegnaiicy to term It was toimd that 
the gallbladders of the males and noupiegnant females of the species 
obseived foui hours after the mgesuon of a meal of egg-yolk and 
cream, weie always completely empty The gallbladder of this species 
emptied as completely as that of any species we observed The degiee 
of emptying m the piegnant female, howevei, depended on the stage 
of pregnancy In animals observed m the early stages of piegnancy, 
slight emptying had occuned foin hours aftei the taking of the “fat” 
meal, although m no instance, even in eaily piegnancy, was the degree 
of emptying compaiable with that of the nonpregnant animal Fiom 
about the time of the middle of piegnancy to teim, theie was no eM- 
dence of the emptying of tlie gallbladdei (figs 1 and 2) 



Fig 1— Livers of pregnant female (left) and male gophers, four hours 
after teeding egg-yolk and cream In the female tlie gallbladder is complctcb 
distended, while in the male it is empty 


The efifect of the piegnant condition m pi eventing the gallbladdei 
from emptying is demonstiated definitely m the following expeiiments 
Pregnant clogs were given the fat meal and explored at vaiious periods 
afterward The gallbladder was distended with daik bile The fetuses 
weie removed, and two or three days later the animals were again 
fed and explored At this time the gallbladder had emptied in the 
same mannei and to the same extent as in the normal dog The gall- 
bladders of gopheis which had given biith to young two days previous ) 
emptied completely after their fat food The gallbladders emptiec 
partially m two dogs in which the fetuses weie found dead on evplora- 
tory^ operation 

Comparison of the gallbladders of a pregnant and nonpregnant ani- 
mal four hours after a meal of egg-yolk and cream demonstrates in a 
striking manner the difference in the lesponse of the biliary mechanism 
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to the food The gallbladder of the nonpregnant animal is partiall} 
or completely empty It is flaccid, and the surface is pale In the 
dog, a species in which the capsule of Ghsson is leflected o\er and 
firmly attached to the gallbladder, the reflected edge of the capsule 
which IS hidden when the gallbladder is full, can be leadih seen It 
the remaining content is withdrawn, it is often much hghtei m coloi 
than normal because of the entrance of bile directly from the lucr 
m the process of refilling the gallbladder The gallbladder ot tlic 
pregnant animal, on the other hand, is diffeient It is full and otttn 
distended four hours after the fat meal has been taken It is daik 
and the bile is dark and so thick that it is withdiawn Iia a sjnngc 



Fig 2 — Liver and fetuses of fcimk gopher, four Iiours after leediiiij epg- 
\olk and cream The gallbladder showed no eeidence of Ineing emptied 


With difficult} The bilirubin content of such bile, as mcisnicd in 
van den Beigh units, is usually a high normal (fig I; Forte per cent 
iodized oil injected into the gallbladder of a jirtgn int dog mae not lu 
subsequently expelled follow mg a fat meal but remains lor eetek'- eloub 
diminishing m amount 

A compaiison of teeo gallbladder •> one of a nonjiregn mi mini d 
w'hich emptied, and the other of a pregnant aiiiiml eelneli did not 
empte, laiscs questions eeith regard to the su-c died te^ts oi itmtiioa 
of the gallbladder The gallbladder ot the nonpregn mt miin d .q)])' in d 
normal giossl} and emptied and filled normalK '1 be g dlbl *ddt r of th- 
pregnant animal ajipcared normal gro^sh but did not eiiij) ",,rn>,n 
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Its contents showed the chaiactenstas of stasis A]<;n d n 

.e,„oval of the contents of the utetus, the gallbladder oi t Igtnt 
animal again lesponds noimally in eveiv resnert Tf <c ^ ^ i 
activity of the gallbladdei ma^ be^SLXhy 

nhaiy tract and that the oigan should neithei be judged diseased or 
36 removed because of its response to these extianeous factors' vhich 
may be physiologic ’ 

It is obvious that m oidei to deteimme the leason why the gall- 
3 adder of the piegnant animal usually does not empty following the 
ingestion of the fat meal, one must know moie concerning the normal 
mechanism of empt}ing 



Fig 3 — Samples of gallbladder fade taken from a nonpregnant female (left) 
and pregnant female four hours after feeding egg-yolk and cream The bili- 
rubin content of the gallbladder bile of the nonpregnant dog was 5 units 
(van den Bergh), while that of the pregnant female was 58 units 


In consideiing the cause preventing the gallbladder of the pregnant 
animal from emptying, the changes in the size of the abdominal catitj 
and 111 mtia-abdominal piessure associated with the growth of the 
fetuses should be considered, not only because they are the most 
piomment changes occurring during pregnancy, but also because cer- 
tain investigatoi s still believe that changes in intra-abdominal pressure 
aie important factois in causing the gallbladdei to empti Theie are 
two facts which suggest that the increase in piessure within the 
alidomen is a factor in pi eventing the gallbladder from emphmg the 
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1 elation of the degiee of emptying to the stage of pregnanci paiticulaih 
as noted in the gopher, and the complete emptying a slioit lime aftei the 
fetuses have been lemoved Howevei, ceitain obseivations aie not 
in accoid with the view that the inciease m intia-ahdominal pressiiie due 
to the giowth of the fetuses is of piimary impoitance in the lailure oi 
the gallbladdei to empty While theie was some evidence ot tlie eInpt^- 
mg of the gallbladdei early in piegnanc}^ failure of tlic emjiti mg 
piocess to pioceed noimally has been obseived at a time vhen the 
fetuses weie too small to affect the piessuie conditions vitlnn the 
abdomen to any degiee The variation in the size of the abdomen 
associated with the ingestion of food and the expulsion of fecal matcinil 
IS gieatei in eaily pregnancy in the guinea-pig in which the itallliladdei 
does not empty than m the nonpiegnant guinea-pig in winch the gall- 
bladdei empties completel} Fuitheimore, in two dogs in wlinli tlie 



Ftg 4 — Liver and fetuses of gopher four hours after feeding egg-\oIk ind 
cream, contrasted with liver of gopher whicii Ind earned pTrafriii hills ecpnl 
in displacement to late fetuses, in the peritoneal cante for three weeks hefon 
it was given the standard meal of cgg-\olk and cream Isnle dilTereiiees in 
size of the gallbladders of the two aniiTiils 

fetuses W'eie found dead at exploiato.} opciation the galliil tddci h.u! 
paitiall} emptied It w^as also noted that the pregnant cat whri'-c gali- 
bladdei emptied completeh liad a gieailt distended alidomen 

Definite evidence to show^ that the increase in the abdomin il content 
wMs not an essential factoi in picaentnig tlie gillbladder ot the jncginnt 
animal fiom emptung was olitaincd hv artifici ilh incrct-inc; the ( on- 
tents of the adbominal caaiti and then administering the -t mdird 
meal This w'as done as follows lialls of jnraffin (iiKltnig poiiv 
43 C ) of the approximate si/c of the ictuses ol the go])her 1 lU in jirtg- 
nanc\ were made and steiilized in alcohol ile .ind nonjiri mi 
gophers were etherized and through a small o])cning in die dckanin 1 
caviU the paraffin halls wcie inserted in sufficient fiiiintit\ to gij.-os-- 
mate the degiee of abdominal disientirn in the iiregn mt mi.ii i! n >■ b > 
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tie gallbladder had failed to empty A more accurate means of com- 
parison was the determination of the amount of paraffin to be inserted 
from the amount of water displaced bv the fetuses Several days were 
allowed to elapse between the placing of the paraffin in the abdominal 
cavity and the feeding of the fat meal When the animal had appeared 
normal for several days, the usual amount of egg-yolk and cream was 
given, and the animal was killed at the end of four hours It was 
found that the gallbladder had emptied completely (fig 4) 

A more important consideration bearing on the emptying of the 
gallbladder of the pregnant animal has to do with the mechanics of 
the gastro-intestinal tract Those who have studied the emptying of 
the gallbladder following the fat meal are agreed that the viscus empties 
best when the absorption of the fat has been rapid When the fat 
leaves the stomach and is absorbed from the intestine at a rate which 
distends the lacteals and colors the mesenteric lymfih nodes white, the 
gallbladder is usually found to be empty, whenever the lacteals are 
faintly delineated, only partial emptying, if any, will take place In the 
pregnant animal the fat appears to leave the stomach more slowly 
than normally, and the lacteals are usually only faintly delineated and 
not distended The entire mechanism of the gastro-mtestmal tract 
appears to have slowed down, and the degree of slowing is such that 
the emptying of the gallbladder either does not occur or is greatly 
delayed and incomplete 


SUMMARY 

Oui observations show that the gallbladder of the pregnant dog, 
guinea-pig and gopher usually does not empty following a feeding of egg- 
yolk and Cl earn, while in the nonpregnant animal it usually partially or 
completely empties Partial emptying has been noted in early stages 
of pregnancy, and in a few dogs it has been noted late in pregnancy 
However, in no instance ® m the large number of animals observed did 
the gallbladdei of a pregnant animal of these three species empty in 
the time and to the degree that it emptied in the nonpregnant animal 
The gallbladder of one pregnant cat emptied in the same manner as that 
of a nonpregnant cat A large number of pregnant cats and pregnant 
animals of other species must be examined before it can be accepted 
as a general physiologic fact that the gallbladder of the pregnant animal 
does not empty in a similar manner following the ingestion of the 
standard fat meal as it does in the nonpregnant animal Howeier. 
sufficient data have been secured in regard to three species to make it 
appear probable that similar observations will be made with other species 

including man 

The results of these experiments cannot be applied to tlie liiiman 
being without qualification until it has been determined that the gall- 
bladder of the pregnant ivoman does not empt} in the normal manner 
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following the feeding of fat Howevei, three considerations aie perti- 
nent to the subject The pathologic conditions otten associated with 
pregnancy which may dnectly oi indirectly ha\e some i elation to the 
mechanism of the biliary ti act are (1) hjperemesis. (2) eclampsia an<l 
(S') gallstones Furthei observations with particular lefeicnce to the 
normal mechanism of the bilian tiact must be made beloie definite 
conclusions can be reached 


5 Since this article was written a few pregnant dogs liaic been obsentd in 
w’hich the gallbladder emptied 
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The redundant colon is one that is too long for its ownei Kantor ^ 
considers it a form of congenital anomaly compatible with life and health 
under reasonably favorable circumstances, which under unfavorable 
stress and strain of life may give rise to a symptom complex of annoy- 
ing and distressing manifestations Some persons with redundant colon 
may never develop symptoms referable to it , others may have trouble all 
the time, many may be symptom-free for many yeais and then develop 
a clinical syndrome 

The whole conception of the noimal anatomy of the colon, and with 
it the concept of the redundant colon, is undergoing a rapid transition 
at present This revision is a logical supplementary study to the changed 
notions of the normal variations of the stomach compared to the pre- 
vailing acceptance of the so-called normal type of stomach only fifteen 
years ago, when the current teaching was that the normal stomach was 
a fundus-shaped pouch lying under the arch of the left side of the 
diaphragm Today the older notions of a single stereotyped kind of 
stomach have been displaced by the idea that there are a senes of normal 
types varying from the fishhook to the steeihorn type, with several intei- 
mediate types Coi respondingly, the variations of the normal colon are 
being studied anew, although a standard type of colon has been accepted 
foi many centuries, ultimately, a classificaion will be made At present 
I cannot say whether the redundant colon is a variation of the normal 
type, or as Kantor believes, a mild form of congenital anomaly Cer- 
tainly, at times it gives rise to a symptom complex, which easily may be 
lecognized with the aid of the roentgenogram and which 
demands medical attention The symptom complex in itsell 
does not make it a congenital anomaly Variations in the shape 
of the stomach with the accompanying inherent physiologic attributes 
also give rise to symptom complexes at times, vet fall within tlie 
limits of the so-called normal type of stomach The actual length 
of the colon is of secondary importance, the significant feature of the 
redundant colon is that it is too long for the person who possesses it, so 
that it falls into loops and kinks which create mechanical interference 
with the free movements of the colonic contents The great variation 

-"From the Department of Medicine, Universitj of Colorado School of 
Medicine 

1 Kantor, J L Am J Roentgenol 12 414, 1924 
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in the length of the colon is brought out in the obsenations ot P.rx mt - 
on the colons of 160 adults He found that the colon \aned in knL,nh 
from 3 feet and 4 inches (1016 cm) to 10 feet and 10 indu> 
(330 2 cm ), with an average of 5 feet and 2 inches ( 157 5 cm ) stnd\ - 
mg the ratio of the length of the colon to the small mtcstmt an<' tin 
length of the colon to the length of the bod), he obsencd th it m i!u 
adult the ratio of the length of the bod) to that ot the small mti-tnu 
about 1 3 7, the latio of the length of the colon to that ot the 'imll 
intestine is about 1 4, that the colon of the adult alwut ceiuils the 
of the body, and that the small intestine is about four tinu- I's k!uih 
of the body 

Davis’ studied the colons of 285 peisons coming to jxistinoi teiu 
examination for the purpose of determining the iclatue position ot tl ( 
segments of the colon, the nature of the usual angulations and the ( \t( ni 
of deviated morphology consistent with physiologic tunetion lie t' un 
that only 32 5 per cent of the colons conformed to tin stcicm pid 
description often seen m textbooks, even when due allow m^' w i~ m fh 
for the agonal and postmortem changes, he did not ciaisnUi tins- 
influences of gieat importance m the final conclusions In 's j^r icin 
of his senes, he obseived convincing evidences of etiologic (.onoiui.n 
foi constipation He observed distinct enlaigement ol tlic tul'H's 
pioximal to the constricted splenic flexure m 84 per cent ol the 1 1 i ' 
m 4 3 per cent the pelvic colons did not show' angulation onh a slii^b 
cuivmg being evident from the midpoition of the descending colon t" 
the segment of the rectal tube, m 1 2 pei cent the ccca were fishiail m 
shape and m 20 7 per cent decidedl) pouched m form the asec nding 

colon w'as found m an oblique position m 13 7 per cent, and m Ot) i>ci 

cent it w'as m a hoiizontal position, the tians\cise colon was onind 
maikedly ptosed m 23 4 per cent, the splenic flexuie was absent in ! 2 
pel cent, coiled in 1 2 per cent and the form of a clothes pm in 2 1 nti 
cent The descending colon w'as found to be coiled between the sph im 
flexme and the pelvic bum in 4 2 per cent, the pchic colon was ilnin-i 
straight m 16 8 pei cent and acuteh angulated m 16 per cent coikd m 
3 1 per cent and appeared o\er on the right side in 2 4 per cent lit 

concluded that exceptions wete so frequent that the colon c mnot b 

considered to conform to an\ present dcscnptne moijibograpln 

Fiom the studies of Da\is and other in\cst!gators, it is i ip'<ii\ 
becoming ecident that the description of the colon that Ins bem i.-d 
foi mane centuries must gne wa\ to a newer broadci dt'-vnpio' 
Descriptions of the colon obserced it lapirotonn arc lulpful but m- rc 
than a single portion of the colon is rarch seen at ojicntion md v hen 

2 Rn lilt Tolin \ni T ^1 Sc 167 499 1924 

1 DiMs. J n \ni I Obsi 73 474 1929 
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symptoms arising fiom the colon demand suigical intenention, the^ 
usually indicate an extreme type of lesion The minor vaiiations, the 
common lesions comprising the bulk of the diveisified anatomic forms 
of the colon, do not demand oi even invite suigical intervention, and 



,™.,edge of .hen, n,„s. hTe‘ 

My purpose in tins paper is ,,,es illustrating its 

toinatology of ledundant colon and to repoit 

characteristics 



GAbSS--REDU\DA\T COLO\ 

The ledundant colon is one that is too long foi the pei^on who 
possesses it It is characterized b} its inci eased length which caii'c- 
loops, kinks or deviations fioin the normal colonic patiiwn\ which 
inteifere wnth the free movements of the colonic content and gne ii'-i 



I'le; 2 — \ppro\inntch nurnnl toln'i m i \i>in) in tii 


to clinical sxmptonic ] he icdundnicc nn\ !>c gtiurd <>. li* «! if 
entire colon ma\ lie too long and ton or I'-c^nuntn'o i>' lo '«• 

theicbx creating a kmk loop or double loop Xtioroiug '<> \\ ii’i' 
thirds of the loops arc tonnd on the ItJi "idc oi ii,t colo i . ’ t, t vi 
dcf-c ending colon oi "-pknic fie Mire 
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PATHOGENESIS 

The colon is essentially an excretor3 oigan Its function is the 
orma ion o feces and the ehniination of them from the body Althouo-h 
the colon IS in continuity with the small intestine, it has few physiologic 
pioperties m common with it The small mtestme is essentially an organ 
of dipstion and absoiption The word “small intestine” is associated 
with “food,” the word “colon” is associated with “feces ” The peristalic 
waie that can be so leadily obseived in the small intestine is rareh 
observed in the colon Only a few observers can boast of ever having 
seen colonic movement In human beings — Hurst mentions his own 
expel iments and also that of Holzknecht and Case — whereas the 
peristalsis of the small intestine is an observation made by almost everj' 
one who has looked through a fliioroscope The digestion of food takes 
place largely in the small intestine, and is considered completed when the 
intestinal chyme has passed through the ileocecal \ahe Ferments to 
assist in the digestion of food are produced in the mucosa of the small 
intestine, theie is no evidence of the formation of ferments in the large 
mtestme Absoiption, which takes place largely in the small intestine, 
takes place sparingly in the colon The subject of colonic absorption 
has been widely discussed and has finally resulted in a complete revision 
m the uses of the nutrient enema which was at one time a favorite 


therapeutic agent Enemas of egg and milk, together with many othei 
so-called nutrient enemas, have been discarded, since it has been shown 
that absorption m the colon is limited to water, salt, sugar and simple 
ammo-acids It is the last named factor, namely, the ability of the colon 
to absorb simple amino-acids, which is at the basis of much of the 
distressing symptomatology of ledundant colon Further, whereas the 
small intestine has an almost liquid medium to propel, the colon has a 
moie solid, putty-like content which demands a more vigorous muscular 
tone The passage of colonic contents depends largelj on the con- 
tractility of the three longitudinal muscular bands Should these 
longitudinal fibers become atonic, the bowel loses tone In many patients 
the initial reaction is to employ cathartics and enemas or to strain at stool, 
but these abuses only preface a pathologic redundancy The chemical 
reaction of the colonic contents is slightly alkaline Should the alkahniti 
increase, the fecal mass becomes a faiorable medium for the propagation 
of putrefactive toxicogenic oiganisms Within certain limits no harm 
results, providing the feces are periodically expelled, but with loss of 
muscular tone and resulting colonic stasis, absorption of the end-products 
of this bacterial activity is favored The bacteria split up the higher 
protein molecules into many intermediate substances, including amino- 


4 Hurst, A F Constipation and A.lhed Intestinal Disorders, London 
Oxford UniversiU Press, 1521 
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acids and their derivatives, such as indol, skatol and piienol It the 
decomposition pioceeds further, other highh toxic sulistanccs aic dc\ el- 
oped, such as putrescine, cadaierine and others, the ahsorption ot these 
can pioduce a seve’-e clinical leaction and mae account loi the idxie 
symptoms of chronic constipation This ^ lew is b\ no means uni\ e i silh 
accepted Among the skeptics is Hawk,'' who question^ tlie s{>eeitieit\ 
of the latter substances as the direct etiologic factor in disease How 
evei, It must be home in mind that the specific pi oof is a ticmcndinisie 
laborous chemical pioblem Novello, olf and Sheruin'' apparent]! 
studied 13,000 pages of the hteiature dealing i\ith the cheniieal snk ot 
intestinal putrefaction without sohing the full problem ot ibnormil 
disintegiation of ammo-acid, but thee succeeded in showing experi- 
mentally that as small a dose as 0 1 mg of indol and skatol whieh oe 
pioducts of disintegration of the amino-acid tnptophan, when taken min 
the intestine in capsules covered with sahem caused a distinct feeling ot 
nausea followed b)' loss of appetite, belching and a dull headache whieh 
peisisted foi at least tw^elve hours Even Haw'k admits that the d’si ip 
tion of these substances is probably the chief factor in producing howd 
breath,” nausea and headache in the pathogenesis of constipation 
Although Novello, Wolf and Shcrwin obserted that jihenol taken in 
1 per cent solution produced no untoward eftects, the coirosne action ot 
this substance is too w^eii knoun to consider the subject closed Its k t il 
action from prolonged absoiption in colonic stasis is \et to be explain d 

As long as the ledundant colon functions piopcrh, it does not t lU'-c 
distiessing symptoms , but when it becomes ocerfilled twisted or packed 
It tends to obstruct the noimal moxement of the colonic content v wlrch 
lesults in stasis and increased putrefaction, and gi\cs rise to a whole 
tram of symptoms, such as headache gas distress, plnsical ind mi nt d 
fatigue, iiritabilit^ sleeplessness and other stmjMoms 1 he gi"-c-> libci- 
ated in the colon also merit considciation and plac a sigmiic int mb in 
the causation of the stmptoms of redundant colon Ciis dmtrc-'S m 
second onlv to constipation in the frequence of the semptoimtologc ot 
ledundant colon Commonh it is mild but amine ing at other turn'- t 
mav cause acute abdominal pain as a result ot mereived intriei-m d 
tension Much of the distress fiom mtcstm d gis nne be trieed due. ile 
to the mechanism of the redundant colon In the noriml <>! 

digestion certain gases such as eaibon dioxide hedrogen n'tr>''( . tid 
methane and to a lesser extent he drogui siiljihide irelibeiud " I’n < 1 

jiroducts of digestion Ihc <ib''Oil) ible gases such as c irbmi iho' ic- > 
to a lesser extent, methane, aie ibsorbed into tlm cireiil ‘tioo nrd t o 
tin ough the respired iir ee bile the Ic-s di-orbabk ga^-- -- ’’’ 

5 Ilaeek P R aiu! RcrKluini O Pinvoturd Ct i ”■ 

P RhkistonV Son \ tompnn 

6 \oeelIo \ 1 Woli W ‘^luruin C P 'ii t - 1^2 - . 
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gen, hydiogen, and hydiogen sulphide, are passed thiough the rectum 

bout 1 liter of gas is passed through the rectum daily, while lai^rei 
amounts are absorbed into the blood stream and so eliminated from the 
intestinal tract In normal metabolism, a peison suffers little fiom the 
passage of gases, but when the formation of gas is excessive or its 
passage is obstructed, the patient experiences abdominal consciousness 
then later, distress Redundant colon may interfere with the elimination 
of gas in tin ee ways 1 By its loops, kinks, or folds, the redundant colon 
distorts the normal pathway for the colonic contents and may constrict 
the lumen of the intestine 2 The redundant colon is a common cause 
of constipation, and the retained fecal masses by obstruction may 
decrease the lumen of the intestine 3 By its liability to impair the 
circulation within the blood vessels which supply the loop by reason of 
pressure, torsion or traction, it may dimmish the rate of absorption of 
the gases within the colon The last view is supported by the expeii- 
ments of Gatch, Truslei and Ayers,’’ who have shown by experiments 
on animals that when the pressure of gas within an occluded loop is 
increased, there is a proportionate decrease in the rate of blood flow 
through it, which may lead to anemic stasis of the blood in that part of 
the intestine, gaseous distention alone may result m severe pathologic 
reaction, including necrosis 

Redundant colon causes constipation bv altering the normal path- 
ways of the colon or by constricting its lumen In constipation there 
IS an interplay of spasticity and atony with a predominance of the 
foimer This pathologic function is also operative in redundant colon, 
except that in simple constipation it involves the entire colon , in 
redundant colon, this interplay of muscular tone may be limited to 
the site of the redundancy The redundancy is not a fixed barrier to the 
movement of the colonic contents , it tends to become so only when it is 
overfilled, overdistended or kinked, when it gives rise to symptoms When 
Its pathway is cleared and it is functioning properly, the symptoms sub- 
side The pathologic condition of redundant colon is that of a func- 
tional disorder superimposed on an organic condition Neither condition 
is sufficient to cause its symptomatology, and the acceptance of this basis 
for the pathologic condition assists one in understanding the obser^a- 
tion that this condition, which is latent since birth, may cause simptoms 
m the adult 

INCIDENCE 

In a leview of 1,000 consecutn^e cases of gastro-intestinal disease in 
private patients. White « reports fort) -three in which there were varMiisf 


7 Gatch, W D Trusler, H M and Ajers K D Effects of Gaseous 
Distention on Obstructed Bowel , Incarceration of Intestine bj Gas T raps. 

Surf^ 14 1215 dune) 1927 

8 White, F W N Chn N \mer 8 1611 (March) 192a 
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degrees of redundanc} In a sinidai senes of 668 cases, Kaiitor ’ rc])Oi 
9 2 per cent in which theie ^\ere redundant colons Brvant s - oi)scr\a- 
tion that there weie elongated (redundant) colons in 15 ]iei cent oi hiv 
cases studied at postmortem is piobabh a moie accuiatc figmc as mam 
persons possessing the condition probabh escape chnical ()!)sci\atmn 
Regarding the incidence of redundant colon among the sexes both 
Kantor and White lepoit the gi eater frequenc\ about oO pci tent in 
males, m spite of the man} obsertations b\ surgeons ol Msccro])!(isis le 
the laparotomized sex With reference to the relationship ol the 
redundant colon to the bod} habitus, the repoits of both Kaiiioi an, 
White aie even more surpiismg Thet found lediindant colons m onK 
30 pel cent ot the asthenic t} pe of pei sons , the remaindti ottinud tiilui 
in the sthenic (stock} ) oi intermediate t\pes 

s\ M pro MS 

Some peisons with ledundant colon ma} ne\ei hn\e s\mptom- “omt 
ma}' have stmptoms occasional!}, and others ma\ hate them all llu unit 
All of the patients hate an undeihing piedisposition to nnltuiuiifin ni 
the colon Among the contiibutor} causes aie the sticss and su nn ni 
life, wasting disease, opeiations, piegnanct inijiioperh biknutd dn t 
insufficient exeicise, bad Ingiene, habit of using cathartics, t\oii\ an 
mental depression Constipation is the commonest simptoin I su dh 
It IS of many yeais duiation and fitqiienth the patients ait Inbiin 1 
users of laxatives and enemas Gas distress is the stiiiptoin oi mxt 
gieatest fiequenc} It ma} be manifest as fiatnlcnct imrtasid it 
motements oi mcieased flatus as abdominal distention lesulting tu'm 
inabilit} to mote the gas, oi as belching when the belt lung i-- nnoio- 
diictue of considerable lehef, since it lejircsents a futile attcinjv oi ibt 
patient to iid himself of gas in the splcnit flexure Oct ision ilb 'tt tri.t. 
lation of gas m the splenic flexuic nne cause pittoidid disinv,, ijio 
palpitation as a result of pressure undci the tlnplingm 

Pam in the abdomen is the next s\niptom oi nnpnrt mtt 1 nu 
\aiies in degiee fioin iiiiltl discomfoit to Moleiit tolu i he pnn n \ 
be geneial oi lotalized Localized jiini iisn ilh toi rt"]' aid'- to r t - 
of the ledundant colon It is prolnbk that it is tin pnn oi i<n • < • ’ 

colon which leads to errors m its diiitnosis md pitients irt in i < d 
opeiatcd on for a])pendieitis In the -tut" oi t'-t- o' Km.' ' 
White and in im stiies iie nisimtt- m whith tb' isit.i' ■ " > 
opeiatcd on loi ajipcndieitis md the -Miii'lom- li o j t , 
opeiation later the patient it-pondtd to trt nm n .o'- . 

1 he pain niae bt as-otiaud wnh e i- tli-tit'-- rt-iliii^ . n ‘ 
mtraviscei il ttiisioii \ oimini^^ oicnr- o^ci-io' !1\ b’ - > ' 

Diiiihta inothti oicis'o i->l -tii j 'o n p 


tei 1 st 1 C 
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mild colitis, which IS caused by an irritation of the intestinal mucosa 

resulting from colonic stasis or by the use of vicious cathartics or 
enemas 

DIAGNOSIS 

The diagnosis is suggested by the history of colonic malfunction 
and confirmed by the roentgenogram showing the redundant loop 
A history of constipation of long duration is suggestive, espe- 
cially if It dates back to childhood, also a history of prolonged 
periods between stools and occasional enormous evacuations Gas 
distress points to redundant colon, especially if it is persistent and 
occurs m young adults, and does not lespond to the treatment for simple 
intestinal putrefaction or fermentation The positive diagnosis can be 
made only by roentgen-iay examination Both the opaque meal and the 
barium enema method are employed The loop, or kink, is usually 
■visualized best by the enema study, but its mechanism for obstruction 
IS followed better by a study of the opaque meal The redundant colon 
possesses the characteristics of a dual entity, an organic structure which 
under certain conditions of strain gives rise to a function disorder, and 
the symptoms are largely the result of its functional rather than of its 
organic nature The symptoms result from the interplay of colonic 
spasm and atony, the constipation, the increased intravisceral pressure 
lesulting from gas distiess, and other symptoms When these svmptoms 
involve the greater part of the colon, they usually suggest a condition 
of colonic malfunction, and a study of the roentgenogram clears up the 
diagnosis , but when these symptoms involve only the redundant loop, 
they are apt to remain local and thus give rise to a confusion with dis- 
turbances of the organs in juxtaposition with the loop, the roentgen-ray 
examination may be omitted, and an error in diagnosis is likely to occur 
Kantoi reports the case of a physician, aged 45, who was constipated 
all his life and who used cathartics habitually, his condition had been 
diagnosed as duodenal ulcei , later, he had had his appendix removed 
because of atypical recurrent abdominal pain , finally, his condition was 
diagnosed as redundant colon, which was confirmed b}^ roentgen-ray 
examination Patients W J D and M A N of my senes are almost 
similar and also occur m physicians Redundant colon must be difteren- 
tiated from appendicitis — especially the so-called chronic and atvpical 
appendicitis— from duodenal and gastric ulcer, cholecystitis, cholelithiasis 
and carcinoma of the colon The fact that six of my series of eleven 
patients had had their appendixes removed is worthy of consideration 
The differential diagnosis is made by employing every available diag- 
nostic procedure— clinical, laboratory and roentgen ray Of course, two 
conditions may coexist, but the burden of proof rests on the diag- 
nostician 
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Treatment aims at the lestoration of colonic function with the mini- 
mum of mter\ention A bulk} diet is indicated consistinj; ut lihei il 
amounts of cooked fruits, including the mildh laxatue iniits '-uch a- 
figs, prunes and apple sauce, mashed or pureed ^egetable^ ^ucli c-^r- 
rots, spinach, rhubarb and stewed tomatoes, the cereals wliole wlint 
bread and fresh salads Coarse substances siicli as bran arc api in ii.i- 
tate the bow^el A'leat is restricted oi limited to one meal a da\ Luln i 
cation IS used to facilitate the mo\enients ot the colonic cn.iluits 
Retention enemas of from 2 to 6 ounces (59 2 to 178 0 cc ) ol tin ni 
the ordinary cooking oils, such as JMazoIa, are cMremeh inciu! 1 In 
patient is instructed to inject this after retiring and to rtiinin in il’t 
lecumbent position aftei the injection As a rule this will lie li'llowid 
by an easy movement of the bow'el in tlie niorning Oil b\ nioo.li is 
suggested The liberal use of buttei and oh\c oil in the mod n nu iii 
mended foi the asthenic patient and mineral oil foi the ptison \ 1 o is 
overw^eight When a spastic colon is present tinctnic ol bell uio iii i 10 
minims (0 6 cc ), given three times a da} for about a w eck is ust uii 1 i>i 
the high-strung or nervous patient or one who fcn<; to ulnninish his 
habit of using carthartics or enemas mild sedatucs aie cntii snui 
phenobarbital, one-half gram (003 Gm ), three times a d.n until tin 
apprehensiveness has subsided, the belladonna, plicnolni bit d oi (..bi 
sedatives aie then discontinued Sufifiticnt slceji and icst aic (s^Linid 
and the “daily dozen’ in the moiniiig will be found ustinl to tom up 
the abdominal musculature as well as to stimulate intcstunl jarisi d'l^ 

When the function of the colon is restored uiter\entuin m (h- u- 
tinued, except that the retention cnenn of oil and the liiedi itsidut im 
may become more or less a permanent jiait of the regiineii 1 In "k u 
majority of patients with redundant colon who arc eneii tlim tri iti .• n 
will ictuin to a state of a]ii)roximatc wcll-licini: 

c\si KrroMs 

The cases are icported as instances ol rc<luud iiit (olcn in • Im . 
impiocement followed medical tie ament i'lie juiiints -i b . 

thoioughl} to exclude as fai as jiossildc nn othti abiilnpu < m ’ 

In c\er\ instance a caiefiil Instore was taken a tliiiromjli ji’p - 1 !> 
nation was made, blood cuuiit unnihsis usi me ds lu' p,t < 
examination ol the stool and Wasverinmn test- e trt n.''!' i 
seopic examinations of the ehcst well i- oi tin c' i"- r.. ” tt i 
were inaele Onle the csscntnl jeirt- <a tlie rejsiri n< p*^' i 

g/ysi 1 — \\ I D aetil '0 a - Pti t ' ' 

luiclit and wcielnii- 1'' p. iitnl- i Ke ) li n' ' d ’ . ’ ' 

diildliood Tin altad - u<-c Im n.l • . s t.e - - . 
nnriim tin 1 i-t -tviii ei n- !n h .d d r. , cd • . 

con-ppauv'n The lou-pp it i lo dX ‘ 'i t 
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Because of ^ague abdominal pains, atipical appendicitis had been diagnosed and 
appendectomj had been performed without improiement The periods of con- 
stipation uere associated with loss of appetite and nausea The opaque enema 
study showed a large redundant loop in the descending colon Treatment as 
outlined was instituted and was followed b\ improiement 

Case 2 — ]\I M C, aged 52, a woman, 5 feet and 6 inches m height (167 6cm ) 
and w'eighing 145 pounds (65 8 Kg), of intermediate habitus had been con- 



She 

stipated and had been taking fid taste pam m the 

complained o( loss of strength, „moted and tcntral 

back and m the hj pochondr.a T “ eaan.mat.on shotted an 

suspemon of the colon had been per or " lo„cr border ol Ihe 

Stargm r'-^heTe.ra,::* a maked colon, c ...s.s as sbottn b, 
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the presence of barium in the descending colon 120 hours ainr t!,( jili-’ <> i u. 
a meal of barium The patient was pheed on the trcT.iULin mula id ' 'd 
considerable improscment resulted 

Case 3 — M K , a man aged 26 utiglnm: 129 pomuK < ’8 ' Kc t ■, d ' u • 

and 5 inches (1651 cm) m height ot intcrmediaii. Iniutu^ Ind b i i. i 

stipated e\er since childhood The appendiv liarl been rcmoiid Ti - p i 

complained of gas distress, belching and abdominal cas di tri ^ md < c ’ 1 



1 m a (list M K ) — Muliipk nduiuiiM i u 1 ! 
and in tin. pthu lolon 

\oumme lU U'ld tulur.ii' in>i><'!’i\ 1'. i' ' * 

wliiib alToniid Imk uhii Ritiu^i'i i\ » ' > ' ' ' 

loopi dlU 111 till lulUlU lll'lll It 1 t I i' 1 ’ ' < 
culoii Till triii'Vir i n'k i \ ^ ',i ’ i Ir ’ ’ 

witk till patiiiit bull 1 "1 i ' 
iuontli‘ n Ink rin’i i ' i r . • 
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Case 4 — T Y, a man, aged 38, 5 feet and 9 inches (175 3 cm ) m height and 
weighing 137 pounds (621 Kg), underweight 25 pounds (113 Kg), of asthenic 
habitus, had been constipated for many years He used cathartics and periodical 
enemas habitually The appendix had been removed The patient complained 
chiefly of gas distress, belching, flatulence and discomfort and occasional attacks of 
cramps m the lower part of the abdomen, associated with a rumbling sensation and 
constipation Cathartics had failed to give relief Occasionally large bulkj 
stools were passed, followed by a sense of relief and comfort Roentgen-ra\ 



and pelvic segments of the colon 


ssammation showed ptos.s onfai the pch.c 

X:’ tear.' frzr Ztorted, f„d coa..de.ah.e ,n.p.o. e.ea. 

followed , f- fppf and 2 inches 

Cape 5-G W R. a man =‘Xo/r„r' SltKe )' complained of a W 

srrrardrr dtir ...... -e„,gc„-m. 
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examination sho^^ed an elongated fold with a kink in the pelvic colon Medical 
treatment was instituted Within a few weeks the patient became symptom-free, 

and has remained so , , c r . o 

Case 6-E S, a woman, aged 48, of intermediate body habitus, 5 feet 2 

inches (157 5 cm) in height and weighing 112 pounds (508 Kg), 22 pounds 
(10 Kg) underweight, complained of constipation loss of appetite and 
lassitude, distress m the upper part of the abdomen, insomnia, loss of -weigh 



Fig 6 (case E S ) — Reduplication of the pehic colon which ascends in 
spiral fashion to he m contact with the ptosed transaerse colon 


and strength She bad used cathartics and enemas for man% >ears Roentgen- 
ra\ examination showed a redundant loop beginning in the lower portion of 
the pchic colon and ascending b\ a spiral loop to the upper brim of the pehis, 
where it laa m contact with the transaerse colon which was ptosed The patient 
was giaen the high residue diet and instructed to use rectal enemas of oil Con- 
sulerahle improacment resulted 

C\si 7— J G a man aged 31 5 feet and 8 inches (172 7 cm ) m height and 
wtighing 134 pounds (608 Kg) of asthenic habitus was 20 pounds (9 Kg) 
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underweight He complained of distress in the upper part of the abdomen not 
related to the taking of food, occasional headaches, constipation for eiglit jcars, 
loss of appetite and of strength He used cathartics continually Abdominal 
consciousness was present most of the time, and there were borborjgini and 
occasional severe attacks of abdominal pain, which were relieved by the free 
passage of flatus Roentgen-ray examination showed the presence of an atonic 



Fig 7 (case J G ) —Redundant loop in the pelvic colon associated with 
dilated and atonic ascending colon 


and dilated ascending colon and a pronounced redundant pelvic loop Rapid 
improvement followed the treatment outlined 

CASr 8—0 S, a man, aged 58 of asthenic habitus, 5 feet and 8 inches 
(172 7 cm) in height and weighing 111 pounds (50 3 Kg), was a 
('^3 6 Kg) underw'eight and inclined to mimmi/e his symptoms or even o 
their exfstence His famil, became alarmed oeer his progressue loss of weight. 
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and o\erruled his objections to plnsicians He said tint he Ind bttn coii'-tipntcci 
all Ins life, passed small, hard stools, had attacks oi Molcnt ahdomiinl pain n.'i 
localized but general in its distribution and distres'sing attack^ oi paiii = 
When I first saw him, the patient was doubled up with intense abdominal pai.i m.i 
he insisted that there was nothing the matter Roentgen-ra\ e\am!intion <-howcd 
a redundant colon, with two marked redundant loops the most pronoiinctd 1 ban. 
e\er encountered, located in the transierse and pchic colons Tin, trans\i.^'i. 



1 ig S ((.nt O SI — rMrtiiK tipi oi mhimi icn^ 1b irn < 

dcM-tiiding stennuts wtrt lilkd with cn nid i nkd tu i i^i in ' 
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isnndiin, oblunn >-11,1111111 wink tin p hic ' 1 ,, 1 ’nn fi , 

ik-ttiid on tin mill snk nisu id oi tkt im a! k,! •■nk 

loloil did not <,\nt n 'iich it w ^ rtp' t d In \ > ,0 > , . 

I in oi winch dt^ctndtd dirce h 1 1 i*"! 1 01 ' t n , 1' i ’ < 
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pelvis, then instead of descending on the left side, it traversed the pelvis and 
descended on the right side The patient’s response to treatment was most 
gratifying Within a few days, he became symptom-free, and in six weeks 
(at the time of this writing) he had gamed 22 pounds (10 Kg ) 


Case 9— J Q, a woman, aged 51, 5 feet and 4 inches (162 6 cm) m height 
and weighing 125 pounds (56 7 Kg), of intermediate body habitus, complained 
of constipation of seven years duration She took an enema each night She 
complained principally of gas distress, flatulence, belching and intestinal rum- 



Fig 9 (case HA) — Multiple redundancies in the splenic flexure and in the 
pelvic colon, associated with marked ptosis 


bhngs, occasional attacks of nausea and vomiting, headaches and vague pains ni 
the left lower quadrant of the abdomen Roentgen-ray examination showed tlie 
presence of a redundant loop in the pelvic colon and a spasticity of the transverse 
and descending colons Treatment was followed b\ marked impro\ement 

Case 10 — H A, a woman, aged 46, 5 feet and 3 inches (160 cm ) in height 
and weighing 125 pounds (56 7 Kg), of asthenic habitus, had been constipated 
all her life and had used cathartics and enemas habitualh Within a fe\% 
months before she consulted me, the\ had lost their potency, and the patient 
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suffered from headaches, loginess, lassitude, gas distress and pains m the lower 
part of the abdomen The appendix had been remo\ed The failure oi the 
bowel to function was causing the patient considerable mental anxicta Sne 
belched a great deal but obtained little relief from it Roentgcii-ra\ c\amiint on 
showed that almost the entire traiisaerse colon was below the crests oi the ili i 
while both the hepatic and the splenic flexures reached onh to the 1e\el ot the 
umbilicus Redundant loops were present in the splenic flexure and in the peUic 
colon Considerable improaement followed medical treatment 

Cas! 11 — M N, aged 45, a plnsician 5 feet and 10 inches (1778 cm ) 

in height and weighing 170 pounds (771 Kg), of intermediate bid\ liibiiu'- 
considered himself neurotic and inclined to introspection He had ilwa\s nad 
more or less stomach trouble As a medical student he had been treated tor 
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* In till' t tide o indk lU' in do 9 fiimile 

Inpcracidite , he then had had his apiKiidix reiiioeed and mother laiioritoii' 
bad liecn periormed He liad alwaes been constiinted and it one time hi' 
eondition hid Iiecii diagnosed as ulcer tor which lie had been treated lb 
com])laiiicd of constipation gis distress nid bad taste He ii'id rath trlK' 
eontinualK I lie most aiinov mg semptoiii was the gas distress \ Imh b e ini* 
so acute It times as to interrupt his so(.i il hours He sought rebel b\ w dl nu 
aml felt better following the expulsion of flatus Roentgen rae ixunmstti i 
showed a marked redundant loop m the pehie eidon This ndmidaiire im’ i> 
signiticance apinreiUh had lieeii oeerliKiked Imiiroeeintnl lollowed nied d 
treatment 

I \OI LlltlX 

Indsjimj ])\ the repeated attacks lattnelud ai;ainst the ineeh 'ni-ni •>. 
the eealon it is tas\ enough to "am the impression that nature trrtd ir 
lier attempt at the constrnetinn of the colon With al! du (’i'e'i"’M i- 
ragnvj^ ihoiit the stasjs ot the colon n nnuht pipe ir ih >t n ■to’-t '» >. 
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indicted foi liaMiig constructed a colon so pi one to faulty behavioi 
perhaps an overdevelopment of an anatomic foun — an eiioi of the type 
of the AmpJnbwus apatosai us, a colossal reptilian monster that roamed 
the shores of the gieat inland sea in what is now Coloiado about 
30,000,000 yeais ago This colossal monstei did not survive in the 
struggle for existence, its size was against it, and it went the way of 
Aicbcopte)\n and the sabei tooth tiger But man is an egocentiic 
animal He is prone to stand on the shoies of the Atlantic, of the 
Pacific, or of the Tigris, oi within the castled walls of Potsdam and 
look about him foi moie woilds to conquer He is likely to considei 
himself the centei of the universe, and that evei} thing was made foi 
his pleasure , he even vents his wrath on all things that incui his dis- 
pleasure and destroys those that oppose his will Yet, fiom an evolu- 
tional y point of vuew, man represents but a single phase of a constantly 
changing biologic cycle Pei feet oi an expeiiment, man lepiesents but 
an attempt of nature at a combination of biologic foices The length 
of his smvival is a matter of speculation 

If he has a lengthy colon, it is because he needs it If it seems too 
long, it but appears lengthy because of his aitificial domesticated foim 
of existence In the primeval forest where man lived at the tune the 
colon was evolved, it was necessary and extremely useful The colon 
lepiesents one of nature's finest handiworks in the dev^elopment and 
piotection of her favoied childien From an evolutionaiy point of view, 
the colon is partly a protective mechanism When man descended fiom 
the trees and began to roam the plains and forest, he was pm sued by 
his natural enemies, just as he sought their flesh as food The excieta 
of an animal with its chaiacteiistic odor is one of the signs liy which an 
animal stalks its natural prey The species that ejects its excieta but 
once a day is better piepared to escape its enemies, and so suivive in 
the stiuggle for existence, than the less fortunate animal that ejects its 
excreta more frequently, and the colon which pei forms this function 
IS a proud masterpiece of protectiv'e mechanism In the eaih days the 
colon served Piflicca'iifhi opus o cctus of Java well It enabled him to 
escape from his natuial enemies, and so it was an essential factor in 
his successful struggle against his enviionment But man no longer 
loams the pnmev'^al forest, instead, he sits at a desk all daj and dictates 
letters He eats ham sandwiches on white bread with the crusts care- 
fully lemov^ed and ice cream, and he drinks iced tea ' In the evening he 
goes to the “Follies” and on Sunday afternoon he plajs golf, perhaps 
His diet IS lesidue-free, with all the loughage painstakingl) removed 
The flour he eats represents the quintessence of refinement until all tlie 
salts, as vv'ell as all the roughage, hav'e been thrown awaj He leads a 
sedentaiy existence with all muscular activity carefullv eliminated In 
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labor-sa\ing machines and e\en the use ot legs that cs'-cntial to ai! 
forms of progressne animal life a system of locomotion i^- di-pl'etd 
h} the fastei aiming automohile — and the colon appeal" too kngtin 

SL MM \R'i 

The ledundant colon is one that is too long for its ownei 

It IS congenital in origin 

It is not matenall} influenced h\ the factors ol age st\ ot h i(I\ 
hahitus 

It IS an oiganic structnie which decclojis functional thai ictcn^tas 
hence, the s}mptoms ina}' detelop am tunc during the hie ot tin jiuicnt 

The chief stmptoms are constipation gas distress and .ihtioinin i! 
pain and then attendant evils 

The diagnosis is suggested In a Instore of maltunction ot the colon 
and IS confiimed h\ roentgenogiams which show the ledundaiue 

Semptomatic redundant colon must he diflcieiitiated fioin iliionie 
and atepical appendicitis fioin gallbladder disease and fioin otlui 
abdominal disoi dei s 

The tieatmcnt aims at the icstoiation of the liinetion ot tin colon 
with the minimum of intencntion 

A high lesidue diet and luhiication both h\ mouth and h\ uaiiin 
aie the basis of the tieatmeiit \iitispasinodics and sedatucs lu tisiiul 
accessoi les 

Surgical intcieention has a place of iniiiiiiniiii iiii])oit line in the cvJi 
of the ledundaiit colon 

Undci projici medical care the gicat inijorite of i>ci"ons with 
leduiid.int colon jirompth ictuin to an ap])io\ini.itc state ol wdi-b me 



EXTRARENAL VENOUS CIRCULATION IN A CASE OF 
CONGENITAL POLYCYSTIC KIDNEYS 

AN UNUSUAL VARICOCELE COMMUNICATING BETWEEN THE 
SPLENIC AND RENAL VEINS^ 

EMILE DUSKES, MD 

BALTIMORr 

Congenital polycystic kidneys have always been of unusual interest 
Though the clinical features and pathology of this condition are amply 
covered m medical literature, relatively little attention has been given 
to the collateral venous circulation 

The pathology of the congenital polycystic kidney is well known, and 
the theories of its etiology are summarized by Gruber in tin ee main 
hypotheses the supposition of an inflammatory origin (Virchow, Beck- 
man, Hertz), the neoplastic conception (von Michalowicz, Chotinsk}',! 
Lejars, Koster, Nauweck and Hufschmidt) and the theory of a congen- 
ital defective development (Witte, von Mutach, Borst, Staemmler) 

The recent work of Kampmeier - is noteworthy In the study of 
kidneys in consecutive embryonic and fetal stages, he finds that dilata- 
tions and cysts occur frequently between the convoluted tubules and the 
collecting ducts, and concludes that a period occurs m fetal life that is 
normally characterized by the presence of numerous cystic renal tubules 
If the tubules fail to give way at the end of the allotted time, thev may be 
converted into cysts A study of general embryonic progressions and 
regressiono makes this explanation seem plausible 

In this type of renal disease, the congenital origin of which is 
accepted by most investigators, it is reasonable to expect abnormalities 
of the renal and perirenal circulation Oertel ^ emphasizes the fact that 
m the normal organ the structure is continually changing 

Gross ^ has pointed out that theie is a reorganization of the arterial 
blood supply in pathologic conditions of the kidneys Kuprijanoff ® has 

From the Department of Pathology, University of Maryland School of 
Medicine 

1 Gruber, G B Missbildungen der Niere, Die Morphologie der Missbil- 
dungen des Menschen und der Tiere, Jena, Gustav Fischer, 1927, pt 3, p 161 

2 Kampmeier, OF A Hitherto Unrecognized Mode of Origin of Con- 
genital Renal Cysts, Surg Gi'nec Obst 36 185, 1923 

3 Oertel, Horst Post-Natal Development and Pathological Organ Recon- 
struction in Relation to Function and Disease, Am J M Sc 161 694, 1921 

4 Gross, L Studies on the Circulation of the Kidney in Relation to 
Architecture and Function of the Organ in Health and Disease, J M Research 
36 327, 1917 and 38 379, 1918 

5 Kupnjaiioff, P A Das intrarenale arttriclle S>stem gesunder und 
pathologischer Nieren, Deutsche Ztschr f Chir 188 206, 1924 
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also noted modifications in the intrarcnal arterial s\stcm in normnl and 
in diseased kidne 3 S 

Of particular interest in this communication is the ^tiuh oi the 
readjustment or adaptation of the evtrarenal or collateral eennu'' circu- 
lation Communications normalh exist hctucen the intrarciial and 
extrarenal circulation Kolhker * has described branches- breaking 
through the renal cortex and anastomosing cMth the cap-ukii cc'-cK he 
speaks of them as the “rami capsulans ' Ihrtl ' describe'' these, as liit 
perforating branches, Poirier and Charp\ call them the ‘eeiiies tnier- 
gentes of Verneuil ” 

The renal vein is not a closed sestem Poirici and Chirp} <iistuss 
thiee mam collateral circulations (1) “\emes cmergentes oi \ eriunil 
which pass from the substance of the k)dne\ and enter the inienor \ni > 
cava, the lumbar or the spermatic ^em and which arc csjietia)]! '•ttv on 
the posterior smface near the hihim of the kidnee (2) ‘\eines adi- 
peuses,” which circumscribe and recene blood from the f itt\ capsule 
and through small venules from the surface of the kidnev and vhieh 
communicate with the adjacent veins, such as the renal cajisul ir sjvr- 
matic, inferior phrenic, ureteric and lumbar, and (3) the anasi(iiu()si>. 
reno-a?} go-lumbar," which consists of a large trunk from the posterior 
aspect of the renal \ein, communicating uith the le-^ser aregos (lumi- 
arygos) and the first himhar ceiu 

Cruveilhier ’ found anastomosing branches bctc\een the lett renal 
and the superior mesenteric ccins The ccnoiis anastomoses ibout the 
kidncc have been sejiar.itcd into fne essential groujis b\ '1 uftici uid 
Lejais,’" as follows capsular lenal capsular incscnteiic c ipsular 
supiaicnal, capsular spermatic or ocanan and capsul ii Ininb ir f hg 1 ) 

Gebeig” injected the kidnecs of dogs and cats and confirmed the 
foiegoing conclusions Liek obsencel that tbc most impo'-taut 
anastomosis in man occuried among tbc rcinl ureteric and supt mud 

6 Kolliktr \ Handhncli ekr GtccclKkbri (k ^ Mcnsilun ed ' I < ut'u 
Wilhelm I'ugcliiniui 1867 p 'iOs 

7 H\rtl Das N’lercnhccken dcr S nigtlicrt mid (k - Mctisehiii Iknl c! ril'd 
(kr K \kadcmic \\ itn 1872 QwiUd In DvliufT I Da irii''ii!kn /e’ 
dcs C ipilhrsv Stems m dcr Nicrtnrmek des Meiiseluii \’irthn\\s \rih i , I'li 
\int 228 n-t, 1020 

8 Poirier and Cliarpe 7 role <1 niatnniu h im um Pf i < » < x 

\m col 11 pp 99-t 1014 

9 Cruceilhicr T \n itomie descriiilict P mo IVdut It m is', ■v ' 
p c06 

10 Ttifiicr and Ltiars L s ctims de li cap It d’p i)< <n -t <' 

phcMol norm et pith sprits s 3 41 is'd 

11 Gthirg \ (piotcd he Dt’n fT I thir di-il i cn . ' ’ 

\rU rit imd \em in tkr \urtnl iiml In'f'nu 'U. it i''- ' ' i J 

c 111 2 

12 Ink r Die irfnlki i a,,, \ 

\iut 220 27 ' I'H' 
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REPORT OF CASE 

Htsfoiy~A colored woman, aged 45, gave the anamnesis frequently asso- 
ciated with this type of lesion of the kidney She had had the usual dis- 
eases of childhood, she had had typhoid fever at the age of 13 and had shown 
clinical symptoms of syphilis At autopsy there was gross evidence of syphilis, 
and the Wassermann reaction was positive She had had ten pregnancies, four 
of which resulted in miscarriages The other six resulted in living children, of 
which one survived Death resulted from renal msufficiencj The polycystic 
condition of the kidneys was entirely unsuspected 

Autopsy ~Typica.l bilateral congenital polycystic kidneys were found at 
autopsy The right kidney was matted down by surrounding adhesions to the 
gallbladder, liver and ascending colon, which complicated study of its vas- 



Fig 2 — The anomalous vessel is seen crossing the upper third of the left 
kidney The folds of the henorenal ligament have been removed, exposing the 
varicocele between the renal and splenic veins 

cular system The veins and venules on the left side were somewhat more 
prominent than usual, but particularly interesting was a marked enlargement 
of a capsular branch traversing the anterior aspect of the kidnev, joining the 
splenic and renal veins and emptying into the latter by a triple base In the 
henorenal ligament, a marked tortuosity was found, a definite variocele (fig 2) 
The right kidney was surrounded by a thickened peritoneum adherent to 
the gallbladder, liver and hepatic flexure, and the perirenal fat was markedly 
indurated The vessels of the right kidney were prominent and numerous, but 
no vascular changes or anomalies were evident (fig 3) The surface veins 
of the left kidnej were prominent, and the fatty capsule contained numerous 
dilated leins The lienorenal ligament was enlarged, and a definite varicosity 
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coiiiKctttl It \Mtli tliL splenic niul renal veins Minute twigs connected the 
inferior surface of tlic diaphrigin with the spleen and the colon Engorged 
\eiuiles extended from the Kidnei to the parietcs and to the posterior abdominal 
wall Bntli kidnees, tlie spleen, pait of the pancreas and part of the diaphragm, 
togctlicr with tlie large aessels, were reinoacd cn masse 

The kidncss presented tlie t\pieal appearance of congenital polycystic dis- 
ease The right kidiie\ measured 116 63 62 cm and was from 52 to 64 cm 
tliiek The general conforniita was o\al The surface was unevenly covered 
witli innuincrahlc large and small erstic elevations which varied in diameter 
from I mm to 1 8 cm and in color from a dear serous to light straw brown, 
intense brown mahogaiu or e\cn to Indian red or blue Resistant, firmer, 
more solid areas were irregularh scattered o\cr the surface The renal cap- 
sule w IS thin and was seiiarated with difiiciiltv from the underB'ing surface 

On section the casts had a smooth, glistening lining They were present 
Caere where, with onh scattered areas of renal parcnclnma remaining, especialb 
near the extremities The contents of the casts aaricd from a thin, watery 



Fig 3 — Section of the right kidnea, shoaaing the t3'pical congenital poly- 
C3stic kidne3 Kote the C3Sts of various dimensions, the absence of a renal 
cortex, the small remains of renal parenchyma and the distorted calices 

substance to a colloid There aaas no differentiation into cortex and medulla 
The casts iinoh'ed the avhole structure The pelvis and calices avere definitely 
flattened and compressed someavhat irregularly The ureter avas normal 

itlany' enlarged venules and a fcav minute perforating tavigs overlay the 
fibrous capsule The renal vein and artery avere normal 

The left kidney avas similar, and measured 118 cm in length, from 5 4 to 
6 3 cm in avidth and from 4 1 to 72 cm in thickness An examination of this 
organ (avith its blood vessels) shoaved a distinct venous anomaly Arising 
from the renal vein through three branches at a point 1 6 cm from the renal 
pelvis, there avas a large flattened a'ein, avhich measured 1 2 cm in diameter 
This vein received the suprarenal vein (fig 4), and as it traversed the upper 
third of the kidncv in a someavhat elongated horizontal S manner, it also 
reccia’ed branches from the fibrous and fatty capsules About the center of this 
renal course, a large branch measuring 3 mm in diameter coming from the 



586 


ARCHIVES OF SURGERY 

surface of the kidney emptied into the inferior border The ^eln passed into 
the henorenal ligament and was held in its folds Here the vein was tortuous 
and wormhke It received a small branch from the lower pole of the spleen, 
minute twigs from the pancreas and diaphragm and numerous venules from 
the perirenal adipose tissue It communicated with the splenic vein at a 
point 1 2 cm from the hilum of the spleen 

For a distance of 4 cm from the junction with the splenic vein, the 
anomalous vessel continued as a single trunk measuring 0 8 cm in diameter 



Fig 4 — Semischematic drawing illustrating the more important vessels and 
the collateral anastomoses, a is the vena cava inferior, b, the vena renabs, c, 
the vena henalis d the plexus venosus ovancus (spermaticus) , c, the vena 
mesenterica inferior , /, the plexus venosus uretericus , g, the vena phremca 
inferior (anastomose reno-azygo-lumbar) ) , h, the vena suprareiiahs , j, the \ein 
portae, and A, the anomalous sein 

Here it bifurcated into two cbannels, both measuring 15 3 bs 0 5 cm (fig 5) 
At the margin of the kidnej, these channels united into a single sessel 9 2 
cm in length The total length of the varicocele from the renal to the splenic 
seiii uas 38 5 cm Throughout its course the vessel was tortuous and irregular, 
with large knoblike dilatations frequenth interposed 
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From tilt capsult of tilt kiciiiti main fine tasciilar branciies crossed the 
suifatt, but tilt! wtrt cliitfh at tlit suits and margins, extending in devious 
directions \ lew small bianciics entered the stiprarenals at the upper pole 
A feu small icmiles arose from the surface of the hilum and emptied into 
the aiionialoiis \tin In addition, capsular branches reached and accompanied 
tilt iirtlti The lowti pole of the kidiici sent branches along the course of 
tile ureter and to the oiarian lein A branch went to the inferior mesenteric 
\eni to join the splenic before emptiing into the portal vein Capsular ves- 
sels 111 the lateial border were traced to the diaphragm 



Fig 5 — The varicocele spread out to show its form and comparative size 


SUMMARY 

A case of congenital polycystic kidneys is lepoited No geneial 
abnormality was piesent, but in a study of its collateral venous circu- 
lation, a hitherto unrecorded condition was found, a vaiicocele 
communicating between the splenic and renal veins I believe that this 
condition arises as an early embiyonic adjustment for a deranged venous 
supply It begins as a normal minute communicating twig between the 
capsular and splenic venules and becomes abnoimally large Thiough 
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this reasoning the condition is explained, not only as a persistence of a 
normal condition, but also as an ontogenetic or antenatal accommodation 
to changes m morphologic structures Anomalies have been observed 
repeatedly m congenital polycystic kidneys In this case neither skeletal 
nor visceral tissues showed demonstrable deviations, with the single 
exception of this vascular monstrosity 



THE BILATERALITY OF THE LIVER 
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Since the statement of Dinerno) ^ in 1835, that the number of 
lobes in the Iner described bt different authors was truh remarkable, 
there hate been main further plans proposed for dniding this organ 
into separate anatomic areas At the present time the majorit} of 
modern textbooks describe the Iner as consisting either of two lobes 
separated b} the falciform ligament, or of some \anation of the 
familiar “five lobes, fi\e surfaces and fi\e fissures” A reMew of the 
literature will easily convince one that the question has been considered 
from different standpoints with just as dnerse results, so that a 
correlation of the \anous embrjologic, anatomic and morphologic con- 
ceptions IS rather difficult \Ve shall rexieu m some detail the literature 
on the subject and present evidence of an anatomic and pathologic 
nature uhich maj aid in its solution 

HISTORICAL REMEW 

Duvernoy ^ (1835) from a comparatne anatomic study, concluded 
that the mammalian luer was composed of a principal lobe dnided into 
two or three subsidiarj parts and Iving between a right and a left lobe 
This plan was somewhat modified m the Iner of man, so that only 
a principal lobe remained ivith a prominence equnalent to the right 
lobule on its lateral surface He held that the chief factors in the 
variation of the lobes and fissures were the character of the food 
and the correlated configuration of the stomach Rolleston - (1861) 
proposed to speak of the liver as dnided into three parts, the right, 
left and suspensor}^ lobes, using the suspensory or falciform ligament 
as a center of division This landmark has been almost unnersalh 
used by subsequent investigators 

Flower® (1872), after studying livers from almost eierj lariet} 
of mammal, made perhaps the first really important contribution to 
the subject Following Rolleston, he considered the Iner to be pri- 

1 Dmernoj, quoted b\ Bradlei J Anat & Physio! 73 259, 1909 

2 Rolleston, G On the Homologies of the Lobes of the Lner in jMammaha, 
Ent Assn Rep Notices and Abstracts, 1861, p 174 

3 Flower, W H Lectures on the Comparatne Anatomj of the Organs of 
Digestion of the Alammaha M Times Gaz 1 291, 392, 451, 507, 561, 621, 678, 
2 19, 59, 115, 319, 371, 427, 591, 645, 1872 
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manly divided by the remains of the umbilical vein and ductus venosus 
into the right and left halves Each half was then subdivided thus 


Right lobe 

/ \ 

Right lateral Right central 

/ \ 

Caudate lobe Spigelian lobe 


Left lobe 

, , / \ 

Left central Left lateral 


Four principal lobes were thus recognized with the caudate and spigelian 
lobes attached as appendages to the right lateral subdivision Flower 
found that the liver m all mammals, except the goiilla, resembles that 
of man to a fairly great extent The differences in the gorilla caused 
him to note either that the modifications of the liver are not chaiac- 
teristic in related animals, or that the gorilla ought not to occupy the 
position in the evolutionary system hitherto accorded to it 

Rex * (1888) considered the arrangement of the blood vessels within 
the liver in relation to the form of the organ as a whole Independently, 
he confirmed the work of Flower, although his use of a different 
terminology makes a clear understanding of his meaning somewhat 
difficult He found that the right and left branches of the portal 
vein had a remarkably regular distribution by means of secondary 
branches within the liver, not only in man, but in related animals 
Therefore, he felt he could trace the process of development not only 
through the lobes, but also through the branches of the portal vein 
The following scheme shows the relation of vessels to lobes according 
to Rex 


{ Ramus descendens, supplying caudate lobe 
Ramus cysticus, supplying right central lobe 
Ramus arcuatus, supplying right lateral lobe 

'Ramus omentalis supplying omental lobe 
Ramus angularis suppfiung left lateral lobe 

fright arborization supplying right 


Left mam portal vein -{ 


Recessus umbilicalisJ 


central lobe 
left arborization 
central lobe 


supplying left 


This arrangement is practically the same as that of Flower, except 
that the term omental is used for spigelian Here again the falciform 
ligament was used to divide the liver primarily into halves Rex did 
not attribute the presence or absence of fissures to the vessels, but 
stated that homologous regions of the liver in different animals may 
have homologous vessels whether fissures are present or not Ruge 

4 Rex, H Beitrage zur ^lorphologie dcr Saugerleber, jMorphol Jahrb 14 
517, 1888 

5 Ruge, G Der Verkurzungsprocess am Rumpfe ^on Halbaffcn , cine 
cergleichendanatomische Untersuchung, jMorphol Jahrb 18 185, 1891 
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(1892), ho\\e\er, attributed the \anations in the conformation of the 
luer to the embr\ ologic modification in the form of the trunk and to 
a flattening of the dome of the diaphragm, rather than to any intrinsic 
influences In the same \\a}, Keith® (1899), writing of the disap- 
pearance of the fissures in man and anthropoid apes, held that as 
a result of the assumption of the upright posture, the dorsal mesentery 
has acquired a more complicated mode of fixation, consequent on the 
remo%al of the support formerly afforded the luer by the ventral 
abdominal wall The more extensne fixation of the luer to the dorsal 
abdominal wall is thus correlated with the disappearance of the fissures 
It has been pointed out sereral times that Keith’s explanation does 
not show wh\ an unduided Iner is found outside of primates, m 
mammals w ith a prone position and an uncomplicated dorsal mesenter) 
Again, from a stud\ of the Iners of anthropoids and those of human 
fetuses from 2 months to full term, Thomson' (1899) found little 
on which to base definite conclusions Like Flower, he considered 
that the gorilla showed the greatest subdnision, possessing separate 
caudate and subdnided right and left lobes In the orang-utang and 
gibbon the caudate lobe also w'as usuallj separate In the human fetus 
the luer was remarkable for the proportionate size and prominence 
of the spigelian and caudate lobes, the latter in many instances being 
separated from the right lobe b> a deep fissure along its anterior 
border He held that the appearance of anomalous fissures and 
clefts on the under surface of the right lobe of the luer of man could 
thus be accounted for bj reference to the fetal condition and to the 
arrangements of the lobes in the anthropoids It is notew'Orth> that 
Thomson attributed more importance to the caudate and spigelian lobes 
than am previous or subsequent w'riter 

From the embr\ ologic aspect there is much of interest, but little 
that is not extraordinarily contradictor} Brachet’s ® contribution 
(1895) IS of interest m that he recognized the fact that the lobes art 
de\ eloped in conjunction wnth the -vessels Thus, he found that the 
luer of the rabbit consisted essential!} of three lobes (1) a median 
lobe occupying the ^entral portion of the organ and consisting of that 
part developed in conjunction with the tw'O umbilical veins, (2) a left 
lateral lobe proceeding from the primitive left omphalomesenteric lobe 
which develops along the vein of the same name, and (3) a nght lateral 

6 Keith, A The Position and Planner of Fixation of the Liver of Primates 
and the Part These Factors Plaj in the Lobulation of the Liver, J Anat S. 
Phisiol 33 21, 1899 

7 Thomson, A The Morphological Significance of Certain Fissures m the 
Human Liver, J Anat S. Phvsiol 33 546, 1899 

8 Bracket, G Recherches sur le developpement du diaphragme et du foie 
chez le lapin, J de i’anat et de la phssiol 31 511, 1895 
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lobe bearing the same relationship to the right omphalomesentei ic a ein, 
with the so-called spigelian and caudate lobes as mere appendages 

In his more recent embryologic monograph, Mali® (1906) deals 
extensively with this question of lobular constitution Admitting that 
the liver is primarily a bilobular oigan he says 

In the embryo of the end of the fifth week the right and left portal twigs have 
begun to divide, and from the recessus umbilicalis a new group of veins have 
formed and radiate into the middle and left lobes of the liver On the hepatic 
side the left branch has divided into two trunks and two new branches have 
appeared the vena cava inferior and the vena hepatica media wdiich has its 
terminal right and left branches The right omphalo-mesentenc vein is still 
present and the ductus venosus is well marked In this case the liver is formed of 
four main lobules and with the subdivision of the middle and left hepatic veins 
into two branches each, six primary lobules are seen to correspond with the six 
primary lobes of the mammalian liver With the completion of six lobules 

we recognize fully the adult form of the liver Each lobule now represents 
one of the six lobes of the mammalian liver, each of the primary lobules is to 
expand into a whole lobe 


Bradley ( 1909) took sti ong exception to this last statement He 
considered these so-called lobes meiely arbitrary divisions of the organ 
made for the purposes of desciiption, and as such they could have little 
anatomic value The umbilical fissure in man and mammals was not 
a true fissure, in that it might be late in appealing and might even 
be absent in the adult He pointed out that its occurrence depends 
on the presence of the left umbilical vein, and that if the light umbilical 
vein were to persist, two fissures would occtii, thus making manifest 
the error of consideiing one of them as a dividing line in the anatomic 
structure of the liver From an examination of the portal and hepatic 
veins in a large number of embryos of pigs, he came to the conclusion 
that the mammalian liver consisted essentially of three lobes a central 
and two lateral The central lobe was not divided by the falciform liga- 
ment, as Flower concluded, although otherwise their conceptions were 
practically identical Comparing the nomenclature of these two writers, 
the following resemblances are noted 

Bradley Flower 

Central lobe R'ght central lobe 


Right lateral lobe 


{ Mam portion 
Caudate lobe 
Spigelian lobe 


Left central lobe 
Right lateral lobe 
Caudate lobe 
Spigelian lobe 


Left lateral lobe 


Left lateral lobe 


9 Mall, F P A Study of the Structural Unit of the Liver, Am J Aiiat 

5 227, 1906 , 

10 Bradley, O C A Contribution to the Morphologi and Deielopment ot 

the Mammalian Li\er, J A.nat S. Phrsiol 43 1, 1909 



McI XDOE-COV \ SELLLR~BI LATER 4Ln Y OF LIVER 


593 


With these dnisions, Bradley follows Brachet in identif}ing \anous 
embr}onic ^eins, the umbilical leins arising in conjunction with the 
central lobe, the right and left omphalomesenteric \eins with the 
lateral lobes 

So much for the e\idencc from the embr\ologic and comparatne 
anatomic standpoints Dinerno} recognized two lobes, Rolleston, 
Brachet and Bradlej, three, Flower four and Rex and Mall, six 
The majorit} of these authors allow of further subdnisions of the 
principal lobes although there is little uniformit) in the areas of 
hepatic tissue contained within their boundaries 

The physiologic and purely anatomic aspects, how'e\er, arc 
interesting Glenard^^ (1890), from a series of careful clinical obser- 
Aations, came to the conclusion that definite alterations in size, tender- 
ness and consistent, occurred m the low'er palpable border of the 
Iner in a Aariety of diseases Thus, in diabetes, the right lobe w'as 
found to be the seat of most marked change, in gastritis from alco- 
holism, the left lobe was most aftected, and in biliary disease the central 
portion From this he supposed that parts of the Iner were of inde- 
pendent ^ascular supply and drained definite areas of the gastro- 
intestinal tract Wertheimer and Lepage^- (1896), in the course of 
other experiments, found that on injecting sulphindigodate of soda 
into the right or left hepatic duct, no transference took place from 
side to side, therefore, they concluded that the right and left lobes 
w ere distinct in their biliary drainage It remained for Cantlie ( 1898) 
to state the matter clearly After observing the Iner of a Chinaman 
at necropsy , in w^hich there w^as complete atrophy of the right lobe, 
due to abscess, and compensatory hypertrophy of the left lobe, he 
injected the portal Aessels of seieral Iners and found that the gall- 
bladder occupied a central position in the organ with the true right 
and left lobes on each side of it The line of separation ran from 
the fossa for the gallbladder to the entrance of the hepatic leins into 
the inferior lena ca\a Injections into the arteries and bile duct were 
not so satisfactory, but on the whole w^ere confirmatory of his 
hypothesis 


11 Glenard, F Des resultats objectifs de 1 exploration du foie chez les 
diabetiques, L>on med 44. 5, 80, 115, 189, 259, 1850 

12 Wertheimer, E , and Lepage, L Sur les \ oies de resorption de la bile 
dans le foie, Compt rend Soc de biol 48 950, 1896 

13 Cantlie, J On a X'eu Arrangement of the Right and Left Lobes ot the 
Lner, Proc Anat Soc Gr Britain &. Ireland 32 4 (June) 1898 
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Seiege (1901), apparently unawaie of Canthe’s communication, 
confirmed and extended the observations of Glenaid By the injection 
of methylene blue into each lobe, he showed that there was a distinct 
independence of blood supply in the two sides, the line of sepaiation 
corresponding to that described by Canthe Moreovei, after the injec- 
tion of small amounts of India ink into the splenic and mesenteric 
veins and its discovery in definite situations within the liver, he stated 
that within the portal vein two blood currents existed, with difterent 
characteristics These currents arose from the mesenteric aiea on the 
one hand and the splenic on the other, the former going to the right 
lobe and the latter to the left He supported his theory with numeions 
clinical observations This work was repeated by Glenard (1901), 
with identical results Serege^® (1902), by determining the urea 
content of the right and left lobes of the liver in the dog following a 
meal of chopped meat given after a period of fasting, found inaiked 
differences in the urea content during the various phases of digestion 
During the first two hours the left lobe contained more than the i ight , 
from the second to the fourth hour, the right contained more than 
the left, and at the eighth hour, the amount was the same on both sides 
Silvestn (1905), from the same type of experiment, confirmed the 
functional autonomy of the two sides of the liver to a certain extent, 
but considered the difference slight Loeb (1907), following the 
subcutaneous injection of 0 9 Gm of potassium iodide, found that 
the right lobe contained much more than the left one hour after 
injection This was paitly confirmed by Wells and Hedenburg 
(1912) Looten (1908), using indigodate of soda and carmine as 
injection material in twenty-five livers obtained from cadavers, could 
not demonstrate an mtrahepatic capillaiy circulation between the bile 

14 Serege Contribution a I’etude de la circulation du sang porte dans le 
foie et des localisations lobaires hepatiques, J de med de Bordeaux 31 271, 
291, 312, 1901 

15 Glenard, F Note sur les localisations lobaires hepatiques, Bull et mem 
Soc med de hop de Par s 3, 18 386, 1901 

16 Serege Sur le teneur on urce de chaque lobe du foie en rapport avec les 
phases de la digestion, Compt rend Soc de biol 54 200, 1902 

17 Silvestri, T Sull’ indipenden^a funzionale ed anatnmica dei lobi del 
fegato, Gazz d osp 26 570, 1905 

18 Loeb, 0 Die Jodverteilung nach Einfuhr verschiedener Jodverbmdungen, 
Arch f exper Path u Pharmakol 56 320, 1907 

19 Wells, H G, and Hedenburg, O F Studies on the Biochemistr> and 
Chemotherap} of Tuberculosis I The Permeability of Tubercles for lodiii 
Compounds and Proteins, J Infect Dis 11 349, 1912 

20 Looten, J Contribution a I’etude de I’mdependance vasculaire du foie 
droit et du foie gauche Existe-t-il ou non un double coiirant sanguin dans la 
veine porte’ J de I’anat et de la physiol 44 87, 1908 
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ducts of the two sides Like Wertheimer and Lepage, he felt obliged to 
consider the Iner of man, not as a unique and compact mass, but as 
formed of tw^o lobes clearly separate and independent Gilbert and 
Villaret-^ (1909), while confirming the existence of a gross inde- 
pendence of the tw'o lobes, denied the absence of a capillary anastomosis 
in the median plane The w'hole question was reviewed by Bauer 
(1909), w'ho, fiom injection experiments with India ink, concluded 
that It w'as impossible to distinguish a mesenteric and a splenic area 
in the liver The so-called line of demarcation between the right and 
left lobes w^as b}' no means constant, representing merely a zone of 
union between tw'o portohepatic venous systems such as occurs in 
many other places in the liver The separation was not absolute, and 
injection fluids readilj' flowed from one side to the other Bartlett, 
Corper and Long ( 1909 ), however, from the absorption of emulsi- 
fied fat and copper in isolated intestinal segments, considered the func- 
tional independence of the two lobes to be partially established, with 
some slight overlapping of the tw'O sides They found a dual portal 
current in the dog , the blood from the stomach, spleen, duodenum, first 
portion of the jejunum and rectum flows mainly to the left lobe, 
wdnle the blood from the low'er jejunum, ileum and first portion of the 
large intestine flow's mainly to the right lobe 

PURPOSE AND SCOPE OP STUD\ 

In the course of a stud} of the blood vessels and bile ducts of 
a large number of normal livers of man, by means of injection of 
celloidin and subsequent corrosion, we were struck by the frequenev with 
which specimens of all types fell apart along a line joining the fossa for 
the gallbladder to the inferior v'ena cava, unless the mam trunks had 
been thoroughly hardened before the specimen was handled As this 
method is admirably suited to the demonstration of vascular distri- 
bution, It has been used to investigate the question more thoroughly 
A series of Infers from the human cadaver have been injected through 
the separate branches of the portal vein, hepatic artery and bile duct 
in order to study the constancy of the separation and its situation with 
regard to the three v'essels Thus the right and left branches of the 
portal v'ein, the right and left branches of the hepatic artery, and the 
right and left hepatic duct were injected with different colors four 

21 Gilbert, A , and Villaret, M Recherches sur la circulation du lobule 
htpatique, '\rch de med exper et d’anat path 21 373, 1909 

22 Bauer, A L’lndependence des lobes du foie est h>pothese, J de I’anat et 
de la physiol 45 1, 1909 

23 Bartlett, F K , Corper, H J , and Long, E R The Independence of 
the Lobes of the Liver, Am J Phjsiol 35 36, 1914 
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times In all, twehe Iners were examined in this wa}, and thirt} 
other specimens showing \anous combinations of injections were 
studied for the purpose of determining the relationship between the 
various systems 


METHOD e:mpLO\ ED 

The method w'as indentical w'lth that previously used and described 
b} us for injecting the hepatic Avascular and biliar} si stems, except that 
contrasting colors were used in the twm sides It is necessarj to define 
clearl} the limitations and possibilities of the method before discussing 
the results The thickness of the injection material is so arranged that 
it wall penetrate into the finest arterioles and \ entiles and smallest bile 
ducts The success of this can be determined by counting the number of 
branchings from the parent stem to the smallest radicle In the liter 
this number varies betw^een five and six, as has been showai bt i\Iall and 
others If possible, the sinusoids are not entered if thei are a solid 
specimen is produced wdnch is useless for study It is therefore under- 
stood that wdiat follow'S is based on a stud} of the extrasinusoidal circu- 
lation of the liver In considering the question of a sinusoidal circulation 
across the median plane tve used microscopic methods with tissue from 
normal livers and from the line of demarcation m cases of occlusion of 
single branches of the various vessels 

RESULTS 

Pot tal Vein — In all separate injections of the right and left branches 
of the portal lein wath difterent colors, a striking and constant result 
w^as produced The right branch was found to be distributed oier an 
area including that portion of the liver from the right extremity to a 
plane passing through the middle of the fossa for the gallbladder and 
the point of entrance of the hepatic veins into the inferior lena ca\a 
The left branch supplied the left half of the liver from this line of 
dm Sion to the left extremity (fig 1) The gallbladder lai in a cleft 
between the tw'^o sides, thus occupiing a median position in the Iner 
itself Its efferent A^eins usuall} drained into the right and left branches 
of the portal vein, although occasionally more into one than the otlier 
as these veins are large and anastomose freel} over the surface of the 
lesicle, this arrangement laried considerabl} with the injection Con- 
tran’- to the generally accepted new, it was usually found that tv%o ranii 
omentales supplied the spigelian lobe, one arising from each branch of 
the portal Aein The line of division thus practicall) alwais splits the 
spigelian lobe into two equal and longitudinal portions In order to 


24 Counseller V S and Mclndoe, \ H Dilatation of the Bile Ducts 
(Hidrohepatosis), Surg Gjnec Obst 43 729, 1926 
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examine this plane of sepaiation nioie caiefulh and to make sine that 
no anastomotic blanches ciossed the median line, injections of single 
branches weie made, with the lesult that each side was found to be an 
independent anatomic unit The contiguous sui faces of the two sides 
weie composed of tiu} blanches identical w'lth those occmiing on the 
outei suiface of the organ Mam large blanches could be seen coming 



Fig 1 — Injection of celloidin in the right and left bnnclies of the portal \ciii 
Note the relation of the line of separation and tiie hssiire for the falciform 
ligament Superior view 


to the surface and then turning aside, bieaking up into a senes of small 
veins in stellate fashion, as though they had suddenl) encounteied an 
invisible obstacle No such cleaily definite aiea existed in an\ other 
poition of the poital venous tiee, the smallei ladicles freeh mtei mingled 
so as to make then sepaiation piacticalh impossible This w'ould eftec- 
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lively dispose of the view that the line of separation lepresents merely 
the division between two portohepatic tenons systems The following 
scheme repiesents the named branches contained in the two main 
divisions 


Right portal vein 


Left portal vein 


' Ramus arcuatus 
Ramus cysticus 
Ramus descendens 
, Right ramus omentahs 
r Left ramus omentahs 
Ramus angularis , , e 
[Recessus umbilicahs 1 arborization 
( Right arborization 



Fig 2 — Injection of celloidm in the right and left branches of the hepatic 
arterjt Superior view 


As has been previously pointed out, howevei, many of these named 
blanches aie of no gieatei importance m point of size than unnamed 
ones that accompany them The lamus angularis, for instance, is only 
one of the many laige branches that supply the lateral portion of the 
left lobe The lamus arcuatus and lamtis descendens also are repre- 
sentative of gioups rathei than single channels It seems, therefore, 
somewhat unwarranted to ascribe to them alone the lole of blood clian- 
nels to definite lobes of the Inei, and to divide the oigan anatomically 
on that basis 

Hepatic Aifciy — Here, too, it was possible to show a definite line 
of separation between the right and left branches corresponding entireh 
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in situation and chaiacteiistics to that in the portal \ein (fig 2) In the 
four cases in which the two sides were injected, and in others in which 
combinations of arter}-vein and arteij-bile duct were made, the line of 
division was found to be constant, however, certain slight difterences 
were noticeable In the portal vein the separation outside the sinusoidal 
circulation was found to be absolute, not even venule-sized trunks cross- 
ing the boundary In the arter> , as has been noted, there was a marked 
tendency to an arteriolar anastomosis, both in the capsular plexus on the 
sill face of the luer and in the vaginal plexus m the portal spaces It 
was therefore not surprising to find that a slight arteriolar anastomosis 
existed from side to side, sufficient to show a little mixing of the two 
colors It was most easily seen between tbe capsular vessels of the tw o 
sides, but even at its best the transference was slight As with the vein, 
each branch sent a twug to the spigelian lobe and then broke up into its 
terminal divisions, corresponding in distribution to those of the portal 
vein, wuth wdiich they remained closelj i elated 

Bile Ducts — Injection of the right and left hej^atic duct was rather 
more difficult to carr) out because the point of dnision of the common 
hepatic duct is slightl} higher in the hiluni of the li\ei The passing of 
a ligatuie round the cannulas is extiemely likely to rupture the hepatic 
tissue and damage the vasa aberrantia in this situation, wuth consequent 
leakage wdiich is difficult to control With care, how^eier, satisfactoix’' 
specimens w^ere obtained, wffiich demonstrated beiond doubt that the 
biliarj'^ drainage of the Inei is anatomically as distmctue as its vascular 
supply 

Here again the line of demarcation coincided entirely with that 
described for the portal vein and hepatic arteiy (fig 3) Wliaterer 
pressure w’^as employed, anastomosing branches could not be dem- 
onstrated betw^een the two sides, even in specimens m wdiich the fifth 
and sixth orders of branchings had been reached A slight transference 
occasionally took place m the cleft formed by the right and left hepatic 
ducts, b)'^ way of the vasa aberrentia, wffiere, as is w^ell known, a slight 
communication from side to side may occui by means of these -vestigial 
structures This must be regarded as an extrahepatic site, and Kiernan 
and others probably found that injection fluids pass from right to left 
by this route In order to show the complete absence of cross-anasto- 
mosing vessels more convincingly, a case of obstruction in the common 
duct by carcinoma of the head of the pancreas w'as chosen m wffiich 
there w^as marked hydrohepatosis The twm sides w'ere injected sepa- 

25 Kiernan F The Anatom\ and Ph>siologv of the Lner, Phil Tr Ro\ 
Soc London, 1833, p 710 
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lately and at ditfeient times, but even with such huge dilatation as had 
occuired, no channels weie opened between the two sides 

Since the smallei branches of the liile ducts accompany the poital 
vein and hepatic aitery, they will beai the same geneial i elation to the 
hepatic parenchyma When the portal A^em, hepatic aiteiy and liile ducts 
were injected simultaneously, the plane of sepaiation of then light and 
left branches was common to all three (fig 4) 

To summanze The In'^er is divided into two moie oi less equal 
parts by a line from the centei of the fossa foi the gallbladdei to the 



Fig 3 — Injection of celloidin in the right and left hepatic ducts m a normal 
liver 


entrance of the hepatic veins into the inferior vena cava Each half is 
supplied by a branch of the portal vein and hepatic artery, and drained 
by a branch of the bile duct With regard to the portal ACin, gioss 
anastomosis does not occur between the two sides, only sinusoids 
crossing the median hue The two branches of the hepatic aiteiy also 
respect the boundary line of the two lobes, but the division is not so 
absolute Besides the capillary cn dilation, there is an arteriolai anasto- 
mosis from side to side, chiefly in the capsular and vaginal branches 
The separation of the two bile ducts is absolute While there inaA be 
an anastomosis between the bile canalicuh of the two sides, the bile ducts, 
per se, are entirely limited to their appropriate sides 






Fig 4 — Injection of celloidm in portal vein, hepatic artery and bile ducts 
showing plane of separation common to all three vessels 



Fig 5 — Surface markings of the plane of division, superior \ier\ (Cunning- 
ham) 
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SURFACE MARKINGS OF THE LOBES OF THE LIVER 

The line bounding the plane of separation of the light and left lobes 
of the liver passes fiom the median point of the entiance of the hepatic 
veins into the mfeiior vena cava and straight acioss the supeiioi surface 
of the oigan to the middle of the notch for the gallbladdei on the 
infeiior maigin Occasionally theie is a slight convexity to the light oi 
left, though geneially the line is diiect (fig 5) On the infenoi suiface 
the line proceeds along the middle of the fossa foi the gallbladdei, 



Fig 6— Surface markings of the plane of division, inferior view (Cunning- 
ham) 


deviates a little to the left towaid the porta hepatis, and then passes 
thiough the point of division of the thiee vessels at the hilum It then 
runs towaid the entrance of the hepatic veins into the infeiior vena cat a 
along the middle of the fossa for that structuie, at the same time dividing 
the spigelian process longitudinally into halves (fig 6) 

EVIDENCE FROM P\TIIOLOGIC LIVERS 

We have demonstrated that there is at least a constant gross separa- 
tion between the two sides of the liver How completely autonomous 
the lobes may be anatomically and possibly functionally will depend 
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largely on the efificiency of a capillaiy anastomosis from side to side, if it 
occurs If the blood supply and biliary drainage of each lobe is entirely 
limited to Its own side, a unilateial occlusion of the separate branches 
should pioduce a lesion involving the whole lobe, clearly marked oft 
from the opposite side along this plane of division On the other hand, 
if the circulation across the median line is free, little or no effect is 
pioduced, but if slight overlapping occurs, there is partial compensation 
foi the lesion The effects of such lesions are fairly well known 
Occlusion of either branch of the bile duct or hepatic artery invariably 
leads to atrophy and ciirhosis of the corresponding half of the liver,-® 
in the first case, and to necrosis in the second As Winternitz has 
shown, occlusion of the portal vein may or may not be followed by 
infarction, depending on the pressure in the hepatic artery and the 
presence of stasis in the mfeiior vena cava As a rule, little change 
is noted beyond slight congestion, although massive infarcts aie some- 
times produced 

The following three cases were selected as being representative of 
what may occur in various t)'pes of unilateral obstruction in the three 
vessels In each case microscopic sections were taken from various 
points at the edge of the resultant lesions in order to demonstrate 
capillar}^ anastomosis 


REPORT OF CASES 

Case 1 — Tltt ombosts of the light blanch of the portal vein 

A woman, aged 56, was admitted to the hospital with signs of pneumonia in 
the left side of the chest and generalized abdominal tenderness, more marked in 
the upper right quadrant For five days the patient made fair progress, but 
following the onset of severe diarrhea, rapidly became worse, and died on the 
eighteenth day At necropsy the anatomic diagnosis was adenocarcinoma of the 
sigmoid without metastasis, subacute hemorrhage enteritis, thrombosis of the 
left branch of the portal vein with hemorrhagic infarction of the left half of 
the liver, cloudy swelling of the liver, spleen and kidneys, and congestion and 
edema of the lungs 

As the interest in this case lies in the liver, a description of the organ will be 
given Its weight was 1,500 Gm Beneath the capsule on the superior surface, a 
sharply defined line of demarcation ran from the gallbladder notch over the 
dome of the organ to the region of the entrance of the hepatic veins into the 
inferior vena cava The right side was composed of normal brownish-yellow 


26 Behrend, M Experimental Ligation of the Hepatic Arterj A Pre- 
liminary Note, Surg G 3 mec Obst 31 182, 1920 Narath, A Ueber die Unter- 
bindung der Arteria hepatica, Beitr z khn Chir 65 504, 1909, Ueber Entstehung 
der anamischen Lebernekrose nach Unterbmdung der Arteria hepatica und ihre 
Verhutung durch arterioportale Anastomose, Deutsche Ztschr f Chir 135 305, 
1916 Staehlin, Edward A Contribution to the Study of Blood Supplj of the 
1 iver, Surg Gynec Obst 11 479, 1910 

27 Winternitz, C The Effect of Occlusion of the Various Hepatic 
Vessels Upon the Liver, Bull Johns Hopkins Hosp 22 396, 1911 
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hepatic tissue, while the left presented a uniformly hemorrhagic surface, with 
obliterated lobular markings, and marked softening as compared with the right 
side On passing the finger from one side to the other the line of demarcation 
was more readily perceived After section, the right lobe appeared practically 
normal, except for a little swelling and indistinctness of the lobular markings 
On the left side the lobules were shrunken, and almost indistinguishable, with 
dark red congested centers and slightly lighter peripheral zones (% 7) Dark 
blood could be freely expressed from the cut surface The left branch of the 
portal vein was completely occluded by an antemortem clot which extended into 
several of its smaller branches The hepatic artery on both sides and the right 
branch of the portal vein were free 

Microscopic examination of the right lobe sliowed cells apparently fairly 
normal in structure and arrangement Sections from the left lobe showed almost 
complete atrophy of the hepatic cell columns, most marked at the centers of the 



Fig 7 — Thrombosis of the left branch of the portal vein with infarction of 
the left lobe of the liver The edge of the lesion represents the true line of 
separation between the right and left lobes 


lobules, and slightly less m degree at the periphery The sinusoids were hugely 
dilated with blood and contained many polymorphonuclear leukocytes Sections 
from the edge of the lesions showed normal tissue on the right, and on the 
left an abrupt transition to the condition just described It could be clearly seen, 
however, that many normal capillaries communicated from normal to abnormal 
tissue, indicating that while an anastomosis occurred, it w^as insufficient to com- 
pensate for the vascular occlusion on the left side This plane of demarcation 
corresponded entirely to that which we have described as separating the right and 
left lobes of the normal liver 

Case 2— -Ob sh notion of the left hepatic diut 

A woman, aged 56, was admitted to the Mayo Clinic complaining of inter- 
mittent attacks of severe epigastric pain radiating to the right shoulder blade an 
associated with nausea and vomiting of fifteen months' duration On examma 
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possible in how far our thesis is in harmony with them For the facts 
conceining the embryologj of the liver we have drawn freelv from the 
textbooks of Keibel and Mall,=® Bailey and Miller,-® Kollman,®® 
Hertwig,®" Minot,®- and Prentiss and Arey ®® Stress has been laid on 
certain points since they are believed to have more importance than has 
hitheito been accorded them 

The liver develops as a dnerticulum from the central portion of the 
future duodenum and invades the median sagittal portion of the septum 
transversum, oi that part of it known as the ventral mesentery Before 
mammalian embryos had been satisfactorily studied, it was known that 
in the chick the liver aiose from two intestinal outgrowths, so that a 
similar de^elopment was predicted for mammals Although a bilateral 
origin has been described in some invertebrates, it has not been found in 
man In the 4 mm embryo the already substantial mass of liver cords 
IS found to be growing actively into the mesenchyme of the ventral 
mesenter}^ and to be approaching the paired system of vitelline and 
umbilical veins which forms a remarkably constant ground-plan in this 
region At this tune, and coincident with the proliferating hepatic mass, 
the branches of the omphalomesenteric (vitelline) veins are forming 
plexuses within the mesenter}'’ The result is that when the liver anlage 
in its dorsal course comes into contact with the wtelline veins, they 
imaginate one another, so that the cords of liver cells are closely invested 
with endothelium, and the venous channels form an intricate network of 
sinusoids about them (Minot) The primitive Iner at this stage forms 
into incompletely separated halves, the right and left wings (Lewis),®® 
or the right and left dorsolateral lobes (Bailey and Miller), in relation to 
the two vitelline veins Thus, before the umbilical veins ha\e become 
mcoiporated into the liver, two well recognized subdivisions have 
occurred in relation to the future portal vein This is the first and only 
evidence of true embr) ologic lobes m the de^ elopment of the organ 

28 Keibel F , and Mall, F P A Manual of Human Embryolog}', Phila- 
delphia J B Lippincott and Company, 2 403, 1912 

29 Bailej, F R , and Miller, A M Textbook of Embr^ology, ed 4, New 
York, William Wood and Company, 1923, p 316 

30 Kollman, J Handatlas der Entwickelungsgeschichte des IMenschen, Jena, 
Gusta\ Fischer 2 figs 382, 383, 385, 1907 

31 Hertwig, Oscar Handbuch der ^ erglerchenden und expenmentallen 
Enty ickelungslehre der Wirbeltiere, Jena Gustai Fischer S 139, 1905, pt 2 

32 Minot C S A Laboratorj Textbook of Embryolog\, Philadelphia, P 
Blakiston’s Son and Compam 1903, p 100 

33 Prentiss C W and Are%, LB A Laboraton Manual and Textbook 
of Embr\olog\ ed 3, Philadelphia, W B Saunders Companj 1922, p 176 

34 Scammon R E The Dei elopment of the Elasmobranch Li\ er I The 
Earh Dei elopment of the Lner II The Dei elopment of the Lner Ducts and 

Gallbladder, Am J Anat 14 333 1912 

35 Lems F T, quoted bi Keibel and !MaIl (footnote 28) 
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In the 6 5 mm embryo the extrahepatic portions of the two vitelline 
veins have anastomosed both ventrally and dorsally to the primitive duo- 
denum to foim two venous rings with thiee cioss connections between 
them By atiophy of the right side of the caudal of the two Mtellme 
loops and the left side of the cranial one, an S-shaped course is pursued 
by a common vitelline trunk, composed mostly of the left vein but partly 
of the right, to reach the liver at the site of the foimei right vitelline 
vein This in turn opens into the cranial anastomosis which now 
becomes intrahepatic Thus the extrahepatic portion of the future portal 
vein IS formed Except that the liver is now supplied by a single tiunk, 
the two mtiahepatic omphalomesenteric (vitelline) plexuses retain then 
relationships undisturbed with the right and left dorsolateral lobes 

When the umbilical veins gain then connections with the livei 
sinusoids, there is a ladical though temporary change in the ariange- 
ment of the venous plexuses The right umbilical vein disappears com- 
pletely early m the development The umbilical blood is now poured 
into the cranial anastomosis of vitelline veins by way of the left umbilical 
vein, and subsequently develops a new path, the ductus venosus, to the 
right horn of the sinus venosus The mam factors m the formation of 
this pathway and its obliquity are the sudden accession m size of the 
right side of the livei and the consequent circuitous course taken by 
the right vitelline vein Thus in the 7 mm embiyo, as has been stated, 
the entire right umbilical vein and caudal portion of the right vitelline 
are absent, leaving intact the common vitelline and intrahepatic poitions 
of both vitellines forming the definitive portal vein, and in addition, the 
newly incorporated left umbilical vein During the further develop- 
ment of the liver the left umbilical vein completely overshadows the 
vitelline With the redirection of the blood flow obliquely across the 
liver from left to right, and the bulging of the organ on each side of the 
relatively broad attachment of the ventral mesentery to the diaphiagm, 
the future falciform ligament, two new or secondarj’^ right and left lobes, 
have been generally recognized The separation is rendered still more 
convenient by the fact that the falciform ligament and its contained 
vein, once a left lateral structuie, now moves toward the median plane, 
while the gallbladder, which is without doubt morphologicall} median 
(Lewis), IS found on the right 

At biith, however, a further senes of clianges occurs which obliter- 
ates all active traces of the umbilical circulation and restores the vitelline 
or portal vessels to their former importance The ductus venosus and 
the umbilical vein become fibrous cords, and the whole blood supply of 
the oigan is once more diverted through portal channels 

To return to the embi}^ of 6 5 mm, it is found that the hepatic 
duct consists of a single solid cord of cells joining the hepatic mass to 
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the common duct, and so to the duodenum At 10 mm it receives a right 
and a left branch from the right and left lobes Within the Iner the 
larger ducts cannot be traced fai, nor is it clear vhether the^ are out- 
growths of the hepatic duct or whether the} arise m situ by a trans- 
formation of the cells of the hepatic parench}ma The smaller 
periportal branches do not appear until much later (22 8 mm), and 
they apparently spread along the branches of the poital \eiii, acquiring 
a lumen and communicating with the parenchyma as the} go At the 
same time as the hepatic duct forms a single cord the hepatic arter} 
can be traced to it At 22 8 mm the artery extends along the c} stic 
and hepatic ducts, the former branch being much larger, owing to the 
earlier appearance of the gallbladder Following the development of 
mesenchyme around the hepatic duct and portal vein, ramifications of 
the artery appear ivithm it in close association uith the two ^essels 
throughout their course The important point with regaid to both the 
ducts and the artery is that they are of much later development than 
the vein, and their disposition within the liver is embr} ologically deter- 
mined by the arrangement of the portal vessels, and hence of the Mtelhne 
circulation 

If this account of the development of the Iner is true, one should 
expect to find that in the adult, the right and left branches of the portal 
vein regularly supply the true embryologic right and left lobes of the 
liver, and that the bile ducts and hepatic artery agree in their distribution 
with the portal vein 

Our experiments show clearl} that the liver of man is constantl} and 
regularly divided into halves, according to the distribution of the portal 
vein, by a plane passing through the fossa for the gallbladder and the 
entrance of the hepatic veins into the inferior vena cava This sepaia- 
tion IS always followed by the bile ducts and hepatic arter} It would 
seem, therefore, that, just as in the embr}m the true plane of embryologic 
division IS admitted to he between the right and left omphalomesenteric 
veins, the only absolute and definite subdivision of the adult organ lies in 
this constant separation of the three vessels, the principal member of 
which represents the two fetal veins The falciform ligament is of sec- 
ondary importance Under these circumstances it may be asserted with 
Canthe that the liver is a bilaterally symmetrical organ, with the gallblad- 
der as Its morphologic center The truth of this may easil} be verified b} 
sectioning the liver along the line as described and observing the total 
absence of portal veins, bile ducts and artenes on the two cut surfaces 
Moreo\er, the two portions are almost equal in weight, the difference 
rarely being more than 100 Gm 

As the line of dnision between the true right and left lobes is 
unmarked by an} fissure, unless it is by the fossa for the gallbladder and 
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an occasional partial oi complete bifid spigelian lobe, it is necessar) to 
explain the presence of fissures and apparent lobes on some other basis 
than that supplied by a single developmental cause It is well knovn 
that 111 comparison with lower animals, the liver of man shows sui- 
prisingly few fissures or well marked lobulations Comparatne ana- 
tomists have noted many similarities, but, again, in such close!} i elated 
species as Go) ilia goi ilia, inexplicable anomalies are found Among the 
widely dnergent reasons given by anthropologists for these dissiinilaii- 
ties are the character of the food, the configuration of the stomach and 
diaphragm, the position of the animal — whether erect or pi one — the 
disposition of the fetal veins and in general the molding effect of the 
other abdominal organs Harris further suggests that the changes 
occurring in the normal ph}siologic umbilical hernia may }ield the 
answer to this puzzling question On one point the embryologist and 
the morphologist are agreed, namely, on the profound influence which 
pressure, both from intra-abdominal organs and from fetal structures, 
plays in the external form of the organ Toldt and Zuckerkandl have 
demonstrated the tremendous changes in shape which the liver under- 
goes from fetal to adult life Atroph} in one situation is followed by 
hypertrophy in another, so that the organ is in a constant state of 
parenclnmal movement They attribute these changes solely to extra- 
hepatic pressure Definite traces of such alterations may clearl} be 
seen in the coronary ligaments, especially on the left side, in the angle 
between the right and left hepatic ducts, in the transverse fissure and 
in the membranous bridge which unites the spigelian process with the 
right lobe behind the inferior vena cava Here bile ducts, veins and 
arteries, preserving their hepatic relationships, are found stranded in 
fibrous tissue Mall, who confirms these obser\ations, points out that 
the distribution of the portal blood to the hepatic parenchyma is remark- 
ably even, no region being especially farored, so that an} enduring 
local irregularity would produce a shift of parenchyma While these 
influences are normall} constant and produce a uniformly shaped liver, 
the variations in form, such as har e been recorded in man by Ruge and 
Cullen,^® are remarkable It is commonl} known that the liver ma} be 
greatly deformed b} thoracic or abdominal tumors, b} collections of fluid 
or b} external influences, such as tight lacing More recently Rous and 

36 Hams, H A Intrapelvic Ectopic Testis Combined with Ectopia Vesicae 
Congenital Umbilical Hernia and Abnormal Gallbladder, Arch Surg 13 644 
(Nov) 1926 

37 Toldt, C, and Zuckerkandl, E Ueber die Form und Textur%eranderungen 
der menschlichen Leber wahrend des Washsthums, Sitzungsb d k Akad d 
Wissensch 72 24, 1876 

38 Cullen, T S \ccessor\ Lobes of the Li\er An '^ccessorv Hepatic Lobe 
Springing from the Surface of the Gallbladder, -krch Surg 11 718 ('Xo^ ) 1925 
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Larimore have shown how changes in the mtrahepatic pi essure rela- 
tionships fiom local conditions may effect the shape of the organ 

The mutilobed liver of Rex, Mall and Flower, considered in relation 
to the smaller branches of the portal vein, is, as Bradley states, probably 
more of descriptive value than of morphologic significance It is clearly 
absurd to dignify the slight eminence between the gallbladdei and the 
falciform ligament as a distinct lobe, and more so to accord to it an 
independent blood supply In our vascular injections we have always 
found that the branches named which supply these areas course along 
with others just as large and important, and that there is little specificity 
at such a distance from the portal trunk The spigelian lobe has at 
least two main branches dividing it into two parts, one from each main 
branch of the portal vein, so that morphologically half the spigelian lobe 
belongs to the true right lobe and half to the left Beyond the two prin- 
cipal lobes, there can therefore be little value in such minor subdivisions 
If It is admitted that the falciform ligament is a useful surgical land- 
mark, there are certain practical objections to the assumption that it 
represents the line of division between the right and left lobes These 
are concerned with the questions of atrophy and hypertrophy with 
unilateral lesions of the liver, with the dual portal current and with the 
possible functional independence of the two sides A comparison of the 
relative positions of the falciform ligament and the true lobar boundary 
will convince one that the situation of the former is by no means con- 
stant Sometimes it is nearer to the left side, sometimes nearer to the 
right An accurate estimation of the amount of atrophy or hypertrophy, 
01 even a demonstration of its presence, may thus be impossible, unless 
the true dividing line between the two sides is kept in mind On the 
other hand, such changes have undoubtedly been reported when in 
reality the liver was entirely normal The alterations resulting from 
local disturbance of the portal or hepatic blood supply or of biliary 
diainage aie analogous to the parenchymal shifting of the fetal livei 
From whatever cause hypertrophy occurs, it is usually regarded as a 
compensatory phenomenon similar to the overgrowth of other glandulai 
oigans which occurs when they are forced to cairy added functional bur- 
dens The possibility of atrophy in one lobe essentially dependent on 
a similarly developing hypertrophy elsewhei e does not seem to have been 
full)'' appieciated in the study of the pathologic changes of the liver 
Rous and Laiimoie have recently shown that if the right portal vein is 
ligated, atrophy occurs in the right lobe with a compensatory hypertrophy 
of the left If, however, the bile duct from the proliferating side is 
occluded and the hypertrophy checked, atrophy does not occur on the 

39 Rous, Pejton, and Lanmore, L D Relation of the Portal Blood to Liver 
^lamtenance J E'^oer l\Ied 31 609. 1920 



iMcINDOE-COUNSELLER—BILATERALITl OF LIl' ER 


611 


light side Little attention has been paid to this question of conditional 
hypertiophy It may well explain the advanced local atiophy found in 
livers containing an echinococcus cj^st, a gumma, a slow growing tumoi 
or othei limited process causing piessure on portal radicles Such portal 
diversion may also account for the extreme atrophy and hypertroph) 
met with in the so-called hepar lobatum W e have noted that, following 
long-continued obstiuction of the common duct, there is distinct atropln 
of the left lobe, due to thegreatei constricting effect of the dilated left bile 
duct on the longer and more slender left portal vein Corresponding!} , 
there is a more severe grade of hydrohepatosis in the left lobe These 
differences aie slight and can be detected only by careful obsen^ation of 
the relative sizes of the ti ue right and left lobes Microscopic examina- 
tion may reveal no sign of their presence, for, as McCallum has shown, 
large areas of hepatic tissue may disappear without the least leplacement 
of connective tissue 

We do not intend to dwell on unilateral lesions of the Iivei, associated 
as they are with the conti oversial question of the dual portal cuirent It 
is sufficient that many interesting avenues foi investigation ai e opened up 
From the pathologic point of view, there is much evidence that the 
mesenteric and splenic ciiculations aie destined for definite areas of the 
liver The astonishing predilection of amebic abscess foi the light lobe, 
the frequency with which pai enchymatous degeneration of the same 
area occurs in cases of peritonitis and diseases of the intestines 
(Wassink) and the occasional localization of metastatic carcinoma in 
one or the other lobe point toward this autonomy There are at least 
excellent anatomic reasons wh}'- such things should occur Whether the 
light and left lobes are functionally independent is anothei question 
which requiies fuither investigation, and which is entirely be}ond the 
scope of the present paper 


CONCLUSIONS 

1 The right and left branches of the portal vein aie legularh and 
definitely divided along a line from the fossa for the gallbladder to the 
entiance of the hepatic veins into the inferior \ena cava Except for 
the intercellulai sinusoids, which are probably insufficient to maintain a 
collateral circulation, there is no gross anastomosis across the line of 
separation 

2 The right and left branches of the hepatic alter} aie also separated 
in the same manner and at the same situation There is an arteriolar 


40 McCallum, W C \ Textbook of Patholog\ ed 3 Philadelphia M B 
Saunders Company 1924 p 63 

41 Wassink, W F Unilateral Degeneration of the Lner Caused b\ 
Division of the Portal Circulation Nederl Tijdschr \ Gcneesk 1915 p 2145 
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anastomosis between the right and left sides chiefly between the capsular 
and vaginal branches, but it is not sufficient to pi event infarction of 
the coi responding lobe following occlusion of either branch 

3 The line of separation of the light and left hepatic ducts is 
identical with that of the artery and vein, but the division is absolute 

4 The facts of einbr 3 mlogy, anatomy and pathology are in accoid 
with the assumption that the two areas of liver determined by this 
division, which is common to the three vessels, lepresent the true 
embryologic right and left hepatic lobes and that the falciform ligament 
is merely an arbitrary landmark 



SPONTANEOUS GANGRENE OF THE 
EXTREMITIES 

DEAN LEWIS, MD 

BALTIMORE 

During the past few years lesions affecting the blood vessels of the 
extremities haie been well differentiated and the clinical sindromes 
associated with them have become well recognized It may be said, how- 
ever, without much fear of contradiction, that most things concerning the 
etiology of the changes in the vessels leading to spontaneous gangrene 
and many things concerning the results of these aie still in a state ot 
distressing uncertainty 

Clinically, spontaneous gangrene occurs in the old and m the lela- 
tively young, thus justifying the clinical classification of senile and pre- 
senile gangrene These are dependent on entirely different processes, one 
degenerative m character, and the other inflammatory — an aiteiitis or, 
because of the almost constantly associated involvement of veins, a 
thrombo-angntis 

According to Maichand, the term arteriosclerosis includes all those 
changes occurring in an artery which lead to a thickening especially of 
the mtima, to degenerative changes (fatty degeneration) , to scleiosis 
and calcification (including calcification of the media), and also to 
inflammatory and productive processes 

Clinicians and pathologists have different criteria legarding arterio- 
sclerosis To the clinician, arteriosclerosis indicates a rigid, noncompres- 
sible, pipestem-hke artery The pathologist, on the other hand, is 
concerned mostly with the earlier changes of proliferation, followed by 
degeneration or the reverse It is generally admitted that m arterio- 
sclerosis the principal changes occur in the media In advanced cases the 
adventitia may also be affected There is no unanimity of opinion, how- 
ever, concerning the sequence of these changes While some regard the 
changes in the media and internal elastic lamina as primary and those in 
the Ultima as secondary, others hold the opposite view These differ- 
ences of opinion mav he due in part to variability in the arrangement ol 
the musculature and elastic tissue m different parts of the arterial tree 

The changes associated with presenile gangrene are definite There 
IS some confusion, however in nomenclature, because of the terms 
which ha\e been introduced In 1879, ion Winiwarter published patli- 
ologic obsen^ations of cases m which practicall}^ all the arteries of 
the leg were obliterated bv a chronic prohferatne process originating 
apparentl} in the intinia He gave the name of endarteritis obliterans 
to this process This lesion undoubtedh is the same as that now known 



614 


ARCHIVES OF SURGED 


as thrombo-angiitis obliterans, chaiacteiized by an inflammation of the 
walls of the vessels, associated with thrombus foimation, with sul)- 
sequent vasculaiization, canalization and organization of the thrombus 
Pathologically, aiterioscleiosis and tin ombo-angiitis aie distinct 
The teim endaiteiitis obliterans probably might be discaided to 
advantage It has, howevei, the influence of long usage In thrombo- 
angiitis, aiteritis and pen -arteritis (phlebitis and periphlebitis) aie the 
initial lesions In the evolution of the disease, healing is the rule, the 
products of the inflammatorj^ stage being i eplaced by fibrous tissue 



Fig 1 —Normal pattern of the arterial tree of the foot 


In the series on which this study is based aie 139 cases of spon- 
taneous gangiene of the extremities, the records of which aie complete 
enough to be accepted There aie forty -seven cases of arteriosclerotic 
gangrene, fort} -three cases of arteriosclerotic gangrene associated with 
glycosuria, twenty-seven cases of gangrene occurring in diabetic patients 
m which the arterial changes, it present, were not pronounced enough 
to attract attention, fourteen cases of thrombo-angiitis obliterans, one 
case of sclerodenna, and seven cases in winch arterial changes may hare 
been a contributing factor in the gangrene, but infection played the prin- 
cipal part 
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ARTERIOSCLEROTIC GVXGREVE 

The clinical phenomena associated %vith arteriosclerotic gangrene and 
thrombo-angntis are so well known that there is but little need for their 
consideration I will quote, however, from the original description of 
Pott concerning the onset and progress of arteriosclerotic gangrene 
which appeared in his “Surgery,” \o] 2, published in 1819, m a chantei 
entitled “Observ'ations on the Mortification of Toes and Feet ’ In this 
appears the following 





It ^ 1 

Fig 2 — Injected specimen ot leg and foot rcmoicd lor arteriosclerotic gan- 
grene showing imperlect filling of the \essels, occlusion oi the main trunks and 
lack of collateral circulation 

The powers and eirtues of Peruvian bar! are Inown to almost eeere practitioner 
of phjsic and surgere Among the manj cases in which its merit is particularly 
and justh celebrated, are the distempers called gangrene and mortifioition ns 
general power of stopping the one, and resisting the other hac made no mcon idc''- 
able addition to the success oi the chirurgic art but still there is i particuFr 
species c\cn of these in which this noble medicine most irequentU lails I mc'n 
that particular kind, which, beginning at the extremity oi one or more small loes 
does, in more or less time, pass on to the toot or ani le, sometimes to a part oi the 
leg and in spite oi all the aid oi pin sic or surgery most commonly de.tro s the 
patient 
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It IS very unlike to the mortification from inflammation, to that from external 
cold, from ligature or bandage, or to that which proceeds from any known cause, 
and this as well m its attack as in its progress In some few instances it may make 
its appearance with little or no pain, but m much the majority of cases the patient 
feels great uneasiness through the whole foot and joint of the ankle, particularh 
in the night, even before there is any other than a small discolored spot on the end 
of one of the toes 

It generally makes its appearance on the inside or at the extremitj of one of 
the smaller toes by a small black or bluish spot, from this spot the cuticle is 
always found to be detached and the skin under it of a dark red color 



Fig 3 — Injected specimen of foot removed for arteriosclerotic gangrene, 
some collateral circulation seems to have developed, but it is small in amount 

If the patient has latelj cut his nails or corn, it is most frequently, though very 
unjustly, set to the account of such operation 

Its progress in different subjects, and under different circumstances, is different 
m some it is slow and long in passing from toe to toe, and from thence to the 
foot and ankle, in others its progress is rapid and horridl> painful It gcneralh 
begins on the inside of each small toe before it is \isible either on its under or 
upper part, and when it makes its attack on the foot, the upper part of it shows 
first the distempered state, bv tumefaction, change m color and sometimes > 
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vesication, but wherever it is, one of the first marks of it is a separation or 
detachment of the skin 

This clinical description of senile or arteriosclerotic gangrene is so 
accurate that nothing can be added The question arises at once ttht 
gangrene is not observed more frequently in the upper extremiU in 
arteriosclerosis Pott’s original description concerns itselt vith the toes 
and feet But in the cases of aiteriosclerotic gangrene of the feet the 
changes may be as advanced or moie so m the vessels of the upper 
exti emity 

One must be impressed with the f requeue} with uhich pulsation 
cannot be felt in either the dorsalis pedis or the posterior tibial arteries 
and still no evidence of a circulator} disturbance be eiident and no 
symptoms except some fatigue or pain on exertion 

The arrangement of vessels in the lower extremit} ma\ determine 
the more frequent occuirence of gangrene in the lower than in the uppei 
extremity Not enough attention has been paid to the extent or location 
of the thiombus or occlusion Embolism or thrombosis of the popliteal 
aitery is practically always followed by gangrene Heidenbam nas one 
of the first to suggest that gangrene of this t}pe was due to occlusion 
of the popliteal arteries or its blanches In eleven of the twent} cases 
examined by him, occlusion of the laiger \essels — popliteal anteiior and 
posterior tibials — b} thiombi, m some cases organized, was found An 
examination of statistics would indicate that in 50 per cent of the cases 
of senile gangrene the large vessels of the extremity are occluded 
Occlusion of the popliteal artery by a lecent thrombus is found in cases 
in which the gangrene is limited to a single toe The possibilit\ of a 
collateral circulation in these cases will be discussed after thrombo- 
angiitis IS considered 

Nine deaths occurred m the fort} -sec en cases of senile gangrene a 
mortality of a little over 19 per cent Three of the patients died of 
pneumonia, three of embolism and two of imocarditis The cause of 
death in one case is not stated Twenty-seven patients left the hospital 
with wounds healed The wounds of the remaining twent} n ere granu- 
lating, but they healed subsequently 

It has been impossible to follow these cases to determine the length 
of life after amputation foi senile gangrene, for m Baltimore one deals 
with a floating population, in which a thorough follow-up is difficult 

In two of the cases, gangrene developed in the remaining foot, m one 
almost nine years after the first amputation, and in the other almost 
four years later In the first of these a recent thrombus nas found 
m the popliteal artery when amputation \\as performed Tins extended 
some distance up into the femoral arten 
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Amputation tliiough the condyles — Cai den’s tianscondyloid ampu- 
tation IS satisfactory m these cases It is of inteiest to note, howevei, 
that In a consideiable number of cases the incision may open after 
lemoval of the stitches, necessitating traction on the skin by adhesive 
strips m ordei to cover the stump Death is not frequently caused by 
the operation, but is due to extension of the vascular disease or a 
terminal infection 



Fig 4 — Foot and leg injected after removal for arteriosclerotic gangrene, 
vessels difficult to inject, collateral circulation not developed, recent thrombus 
found in popliteal artery 

ARTERIOSCLEROTIC GANGRENE WITH GLYCOSURIA 

(diabetic gangrene) 

Since attention was first called to the not infrequent association of 
diabetes and gangrene by Marshall di Calvi, the relationship between the 
two has been studied frequentlj That hypeiglycemia with the asso- 
ciated metabolic changes is not alone the predisposing factor to gangrene 
has been conclusively demonstrated, for the severest form of diabetes 
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running a rapid course and terminating fatalh, as well as the more 
chronic cases, wnth a marked h} pergh cemia, ma} not present gangrene 
It IS probable that one errs as much m the opposite direction it one 
regards the glycosuria observed in so mam of these cases as mereh due 
to an arteriosclei osis imolving the pancreatic vessels and denies a direct 
etiologic relationship between the hjpergtycemia and the gangrene 
Arterial changes are common in patients wuth diabetes Grube found 
vascular changes in sixt}'-six of seventy -se\ en diabetic patients and a on 



Fig 5 — Foot and leg in case of intermitient claudication, showing irtcrio- 
sclerosis of the mam vessels, the dorsalis pedis and posterior tibial pulses are 
lacking, but this patient had no cMdence of circulator\ disturbance other than the 
intermittent claudication 

Noorden in 200 of 650 (30 per cent) Ehason and \\ nglit hate 
recentlv directed attention to this relationship Artenosclerosi= wa^' 
present in 66 6 per cent of their cases of gangrene occurring in diabetic 
patients In nineteen cases it was not mentioned Some ot t]lc^e ca^e^ 
dated back to 1903, and it was impossible to secure accurate data The\ 
make the following statement concerning the association of the two 
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Inasmuch as gangrene in diabetics occurs about five years earlier than in 
senile arteriosclerosis and 66 6 per cent of the cases in which the condition of the 
arteries was recorded, showed arteriosclerosis and 100 per cent of all pathological 
and x-ray examinations showed it to be present, it would appear that there cannot 
be any question but that the local arterial condition plays an important part in the 
causation of gangrene of the extremities in diabetic patients and is therefore quite 
analogous in this respect to the senile form of gangrene 

Accumulating evidence indicates that the so-called diabetic gangrene 
IS due to arteriosclerosis It is dependent primaiily on the same causes as 
aitenosclerotic gangrene, but is complicated by hyperglycemia The 
study of the series herein considered shows that gangrene develops in 
the diabetic patient about a decade earlier than in patients with uncom- 
plicated arteriosclerosis The average age at which gangiene appears in 
the diabetic patient is 54 4 years, while the average at which senile 
gangiene appears is 66 2 years Eliason and Wright state that aiterio- 
sclerotic gangrene associated with diabetes shortens life a full decade 
more than arteriosclerotic gangrene alone 

In the series occurring at Johns Hopkins Hospital in diabetic patients, 
there were foity-three cases of gangrene with marked arterial changes, 
and twenty-seven cases in which arteriosclerosis was not pronounced 
enough to attract attention oi in which no particular attention was paid 
to the arterial lesion Arteriosclei osis was therefoie noted in 614 pei 
cent of the cases, a percentage which corresponds closely to that of other 
statistics Eighteen, or 25 7 per cent, of these patients died as the direct 
result of the gangrene Death was ascribed to diabetic coma, pulmonary 
embolism, shock following operation in one case, lobular pneumonia, 
ulcerative colitis and advancing gangrene, gangrene of both feet being 
observed in one case 


THROMBO-ANGIITIS 

Gangrene occurring in the relatively young — the presenile type — 
presents a different picture from that just described It may have a 
variety of onsets, with inteimittent claudication and symptoms referable 
to the deep vessels , with the appearance first of trophic changes, and 
an onset overlooked until the other extremity is affected This disease 
IS not confined to the Hebrew One of the most striking changes m 
thrombo-angiitis obliterans is the extensive collateral circulation which 
may develop While some collateral circulation may develop in aiterio- 
scleiosis it IS not marked Melenej'^ and Miller in 1925 injected the 
vessels of legs of Chinese which had been amputated because of 
gangrene associated with a vascular change m every way similar to 
thrombo-angiitis observed m this country Reichert had done this two 
years before, but his results were not published until later A roent- 
genogram of the injected vessels indicates the loss of the normal arrange- 
ment of the blood \essels, and in the mam vessels patchy defects 
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suggesting almost complete obliteration of the lumen at some points In 
stereoscopic plates, numerous arterioles ma) be seen ^\hlch extend e\en 
to the line of gangrene 

Melenej and Miller recognized the importance of this coliateial 
circulation, for the) state that if the disease continues instead ot sul)- 
siding or coming to a standstill, a contest de\elops between two force'' 
blockage of the vessels on one hand and collateral blood %esse! de^elop- 
ment on the other There is a limit to the speed with which the collateia! 



Fig 6 — Injected specimen of leg and foot remo\ed for gangrene assocnitd 
w'lth Buerger’s disease, showing the development of a rather extensue collatcril 
circulation , the capillaries are not injected as the injection mass does not pass 
into them 

circulation can develop At piesent one can onh guess what it is that 
limits the speed of the disease process, but the outcome is determined 
by the relative speed of the twm After an equihbi lum h.is been estab- 
lished following the first attack, if a second attack comes on oi a dormant 
process becomes actne again, the contest is lenewed, the m.irgin of 
safety is narrow'er, the potential capacitv of a collatci.d circulation is 
less and gangrene is more Iikeh to develop 
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It seems piobable that the site of the thiomhus may deteimine or 
modify the clinical comse of tin ombo-angiitis ohliteians A thiomhus 
oiiginating m the femoial aiteiy and descending is less ajDt to cause 
gangiene than a thiomhus occuning m the anteiioi oi posteiioi tihial 
arteiies and ascending to the popliteal aiteiy 

The possibility of an extensive collateial cn dilation developing in 
such cases is indicated by the injection of vessels of amputated legs and 
also by the postmoitem obseivations m cases occasionally seen m which 
extensive thiombosis has occuiied without maiked cnculatorj' 
distui bailees 

I will cite the following niteiestmg case, as it indicates how extensive 
such a collateial cn dilation may be 



Fig 7 — Injected specimen of foot in which amputation was done for thrombo- 
angiitis obliterans, showing collateral circulation , at operation a recent thrombus 
was found m the popliteal artery 

REPORT OF CASE 

W W, a man, aged 47, of German extraction, was admitted to Jolins Hopkins 
Hospital, Dec 12, 1926 About seven jears before, while working at Quantico, Va, 
the patient noticed pains in the calves of both legs These became worse and 
recurred more frequently until the summer of 1921 The condition progressed 
until he was unable to walk over half a block without the pain becoming so se\erc 
in both calves that he had to stop About this time he noted that both legs would 
sw-ell during the daj The sw'elhng disappeared at night One and one-half a cars 
later, similar pain and weakness developed in the right forearm when he workc 
The pain w'ould become so severe that he could not use his arm 
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In July, 1924, an operation was performed for varicose leins Alultiplc inci- 
sions were made on both sides, and sections of the \eins vert remo\ed The 
intermittent limping still persisted 

Physical examination revealed the man to be well developed and well nourished 
The heart sounds were faint, a slight blowing systolic murmur being heard at the 
apex The radial pulse was not palpable on the right side The left radial pulse 
could hardly be felt , but the arteries were not like pipe stems Scars of pre\ lous 
operations could be seen on the legs Both feet were flushed Pulses in the 
dorsalis pedis and posterior tibial arteries could not be felt, but the arteries did 
not seem to be sclerotic When the legs were placed over the side of the bed 
the feet became bluish red and engorged This discoloration persisted for se\eral 
m nutes when the lower extremities were placed on the level The feet felt cold 



Fig 8 — Injected specimen of foot shown in figure 7, which demonstrates 
that the collateral vessels which are formed dc\ eloped well up to the line of 
gangrene 

The hands were red, but blanched quickh when pressure was applied Palp ition 
of the brachial arteries failed to reveal anj pulse on the right side there was 
but a slight pulse on the left side The carotid pulses were obtained with difiiculte 
Palpation of the femoral pulse w'as difficult because of the o\erl\ing fat 

Blood pressure readings could not be obtained in the right arm On the left 
side the pressure was 136 sjstolic and 90 diastolic It was suggested that the leit 
femoral arterj be tied This was done During the night the patient became 
hemiplegic and died 

I Will quote at some length the pathologic obser\ations, because thc\ 
indicate how extensne arterial occlusion ma\ be without marked func- 
tional disturbance 
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The following paiagraphs are taken from the autopsy record 

The most mterestmg condition in the autopsy and that which appeared to be 
of the greatest significance was found in connection with the general arterial tree 
At the level of the celiac axis the aorta suddenly became reduced in diameter 
so that it measured hardly more than 1 cm There was an old organized thrombus 
which totally occluded the abdominal aorta beginning at the level of the celiac 
axis and extending all the way to the bifurcation From about 5 to 8 cm below 
the celiac axis there w'as a small, crescent shaped channel which was the onh 



Pig 9 — Histologic specimen of the 1ft common iliac in cases cited in the text, 
show'ing multiple thrmboses occurring apparently m a diffuse thrmbo-angiitis 
obliterans , the clinical history of the case w'ould indicate that an extensive 
collateral circulation must have developed 

channel wdnch passed through this portion of the aorta When a probe was 
passed through the channel from above downward it was found to end about 
5 cm above the bifurcation, where it communicated directly w'lth a compara- 
tnelv large branch which left the aorta and spread out into the surrounding tissue 
Below' this branch there w'as no lumen wuthin the aorta It was totally blocked 
h\ an old organized thrombus w’hich presented on section a peculiar transparent 
appearance R complete blockage of the celiac axis had resulted from a com- 
paratneh fresh thrombus which extended from the celiac axis into the lumen 
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of the aorta or perhaps in the opposite direction The portion of the thrombus 
which w'as in the lumen of the aorta communicated with the fresh thrombus 
w'hich laj' between the exit of the celiac axis and the organized thrombus which 
filled the abdominal portion of the aorta The beginnings of the common iliac 
arteries were occluded by old organized thrombi which had mam channels 
The thrombosis affected the internal and external iliacs on both sides The 
left external iliac, just before it became the femoral was onlj partialh occluded 
by a thrombus This w'as also true of the right external iliac In the femoral 
artery on the left side extensive thrombotic changes were seen None of the 
branches of the femoral group appeared normal 

In the right femoral region there were extensive thromboses of the lemoral 
arterj and its branches All the mam branches of the arch ot the aorta snowed 
sclerotic changes Total occlusion of the second portion of the right subclavian 
was found, this extended into the axillarj and brachial arteries The right external 
carotid was closed by a thrombus The point of origin from the common carotid 
was represented bj a puckered scar About 2 5 cm above the bifurcation ot the 
common carotid the internal carotid artery was found plugged bv an organized 
thrombus through w'hich passed small, newlv dev'eloped channels Proceeding 
upward into the skull a similar thrombotic process was found in the internal 
carotid at the point of anastomosis w’lth the v'essels from the opposite side 

This extensive process, going on appaiently for vears, must have 
been accompanied by an extensive collateral circulation , othei w ise 
gangrene or death of tissues would have resulted 

I have quoted fiom this record merelj to indicate how extensive 
thiombosis may be and still function be maintained b} a collateral 
circulation 

Theie is definite evidence m cases of thrombo-angiitis that gangienc 
in manv cases is due to the extension of the process to the pojilitc.il 
artery Recent thrombi are not infrequently found in this vessel when 
an amputation is performed 

The indication in the treatment would seem to be to force thccollalcial 
cii dilation ahead of the advancing thrombus Ligation of the femoral 
arterv has been performed in sev^en cases, in foui there has been <i 
distinct improvement In two cases ligation has been performed after 
gangiene had developed, subsequently amputation was necessarv In 
one case death follovv'ed the operation Death resulted from hemiplegia 
thiity-six houis after the operation In another case an infection was 
present and ligation was not attempted 

COX’TROL or PAIX 

Pam in thrombo-angntis undoubtedlv is due to a number of difiermt 
factois It mav be a true arterial pain In four cases the jiain has liecn 
controlled The operation puts at rest an inflamed arterv Its final 
result will depend on whether or not the collaterals which develop are 
diseased An attempt is now being made to determine this 

That a collateral circulation does develop is also indicated In the 
frequenev with which amputations through the middle ot the leg are 
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successful m thrombo-angiitis obliterans Tbe bigb percentage of failure 
in tins type of amputation in arteriosclerotic gangrene indicates a 
difference 

In the treatment of so-called diabetic gangiene there must be tbe 
closest cooperation between tbe surgeon and tbe internist Insulin bas 
changed the outlook and bas practically done away with that most dis- 
tressing accompaniment of surgery, diabetic coma Inflammatoiy 
processes increase the normal blood sugar They produce tbe same 
effect, but to a great extent in the diabetic patient Particularly in the 
case in which an infection has developed, cooperation should be the 
closest, for often it must be decided whether an operation should be 
performed in the presence of a marked hyperglycemia, because it is 
impossible to control it in the presence of infection, or whether it is 
best first to institute antidiabetic treatment with the hope of improving 
the patient’s condition Insulin has robbed diabetes of its distressing sur- 
gical complications It cannot be expected to aid much in limiting the 
gangrene, for this is caused by the same mechanism as gangrene in 
the senile arteriosclerotic patient, the occlusion taking place at much the 
same level 

Either a transcondyloid or a Gntti-Stokes amputation is the best 

In thrombo-angntis one is dealing with another process in which 
the development of a collateral circulation is a striking feature One 
can attempt to keep the collateral circulation ahead of the advancing 
thrombus by ligating the femoral artery below the profunda, or, if 
amputation is necessary, the collateral circulation may be sufficient to 
permit an amputation through the leg The development and behavior 
of the collateral circulation determines the line of procedure 
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REPORT OF A CASE 

Htstoiy — J C, aged 34, an Italian, married, salesman, entered the New \ork 
Hospital, First Surgical, or Cornell, Dnision, in the serMcc of Dr Gibson 
Jan 25, 1925 His chief complaint was pain in the right side of the abdomen ot 
tw'o weeks’ duration Tw'o weeks before entering the hospital he began to ln\L 
dull pains in the abdomen in the epigastric region Thej were not st\trc, and 
he continued to w'ork until four dajs before admission to the hospital -^t this 
time there w'as a sudden onset of sharp pain in the epigastrium, and he became 
faint His bow'els had not moved, and he took an enema Soon after its intro- 
duction there w'as another sharp pain in the epigastrium, quickh shifting to the 
right hjpochondrium The pain was somew'hat relieved bi the enema but later 
became so severe that he called a physician, who gave him tw'o lupodcrmic 
injections, which did not give relief His condition steadilv progressed and 
the pain was constant in the right side He had some fever, but did not a omit 
at anj time The abdomen became distended but this condition was rclieaed 
by the enema The past history was entire^ negatiae, so far as he knew He 
had ahvays been an able-bodied, robust, hard-working man The famih histora 
also W'as negative, to the best of his know'ledge 

Physical Exammatton — This rea'ealed a well nourished, well dcaclopcd man 
slightly anemic and evidenth acutelj ill Results of a thorough plnsical 
examination, including a neurologic examination, were negatne, except for the 
abdominal obser\ations and slightly inflamed tonsils Tlic man was of large 
build, bordering on the obese 

The abdomen was distended, tender and rigid In the right lower quadrant 
and throughout the right side, there was a sensation of a mass hing in the right 
iliac fossa and extending upward in front of the kidnc% It was approximatch 
15 cm in width, and perhaps 25 cm in length It appeared 5 cm thick, and 
was retroperitoneal The remainder of the abdomen was timpanitic and 
shghtlj tender Rectal examination reaealed a tender mass m the right pehis 
The urinal} SIS was negatne for blood pus and albumin Examination of 
the blood show'ed 2,880,000 cr} throc\ tes, with 35 per cent hemoglobin 28,000 
leukocMes, 86 per cent pohinorphonuclear leukocstes and 14 per cent hmplio- 
c}tes His temperature on admission was 102 F, the pulse rate was 128, and 
the respiration was 32 The tentatne diagnosis was appendicitis with abscess 
or possible a pennephritic abscess Neither diagnosis was completch s-jtis- 
factor} and an exploratore operation was decided on 

Opaalioti and Cotim — 'k right rectus incision was made under nitrous oxide 
ether sequence, and the peritoneum was opened A moderate amount of blood- 
stained serum with a few clots was found free m the peritoneum \ large imss 
of omentum appeared m the wound, and was pushed aside with pads The entire 
ascending colon and the right half of the trans\erse colon and mesocolon 
were toiiiid to be the site of an enormous massne hemorrhage with old 
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and recent clots and some active bleeding when the mesocolon was split 
The appearance was not unlike that of an extensive old necrotic hyper- 
nephroma The right kidney was readily located, lifted from its bed and 
shelled out of its fatty capsule Both seemed normal except for the exten- 
sive hemorrhage present everywhere The kidney was replaced Further 
exploration showed the hemorrhagic mass extending all along the vena cava 
inferior to the diaphragm, and downward into the true pelvis A. transverse 
incision through the right rectus outward to the quadratus lumborum gave 
excellent exposure, and a rapid but rather careful examination of all the 
abdominal organs did not reveal anything abnormal Close attention was paid 
to the liver, spleen, gallbladder, stomach, duodenum, colon and appendix The 
colon was freed by incising the peritoneum along the outer border, and large 
masses of clots were removed Huge clots were present everywhere, in places 
well organized and apparently several days old There seemed to be active 
bleeding, but arteries actually spurting could not be seen The wound was 
packed firmly with two large Gibson Mikulicz tampons, and was partly closed 
with silkworm gut figure-of-eight sutures The operation required thirty-five 
minutes 

The patient’s condition became steadily worse during the operation Two 
hours later, a hypodermoclysis of 1,000 cc was given He received three hypo- 
dermic injections of morphine, one-fourth gram (0 16 Gm ) each, also caffein 
sodium benzoate, hypodermically At 8 o’clock the next morning his tempera- 
ture had risen to 103 F , his pulse rate had fallen to 120, and his respirations 
were up to 56 He died rather suddenly at 8 20 o’clock without any special 
symptoms 

The house surgeon’s discharge note mentions an indefinite history of three 
weeks with pains in the arms and legs He was uncomfortable, but kept at 
work until four days previous to admission He then felt a sensation of mass 
m the epigastrium and moderate pain After the enema there was a sensation 
of something giving way suddenly in the epigastrium and a shifting of the pain 
to the right side, with a feeling of weakness After this another enema gave 
relief, but the pain persisted in the right side, and two days before admission 
it became so severe that he had to have hypodermic injections He never 
vomited and never felt nauseated He was markedly distended with gas On 
admission he complained of pain in the right side of the abdomen with a pal- 
pable, tender, firm mass occupying almost the entire right half 

At operation the abdomen was found filled with free old blood, and there was 
a large old retroperitoneal blood clot A hypernepliroma was suspected but 
the right kidney was explored and found normal The source of bleeding was 
not found The condition became unfavorable on the operating table Saline 
infusion and hypodermoclysis restored good quality to the pulse This lasted 
until 6 o’clock the next morning, when there was a sudden change for the 
worse He died at 8 20 a m 

Autopsy — Autopsy was performed by Dr Semsroth, at 1 30 p m The 
diagnosis was adhesive bilateral pleurisy, fat infiltration of the liver, hem- 
orrhage of the head of the pancreas, haemoperitoneum, extravasation of blood 
in the retroperitoneal space, chronic splenitis, old infarctf?) of the left kidney, 
chronic bilateral nephritis and suprarenal apoplexy on the base of infection 

The body was that of a well developed and well nourished white man The 
skin was extremely pale, the hair black and normal in distribution On the 
right side of the abdomen was a “T”-shaped surgical incision about 12 or 1 
cm in length The lateral angle of the horizontal incision was not close , 
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and se\eral rubber drains had been introduced through this opening into iht 
retrocecal space The surgical incision was opened and prolonged upward to 
the upper edge of the manubrium sterni The retroperitoneal sunacc ot the 
colon ascendens was coiered with a rather firm blood clot measuring about 
10 cm in length The peritoneal ca\it\ contained a considerable amount Oi tree 
blood Both pleural caiities showed a good mam old fibrous adhesions between 
both leaees of the pleura, most pronounced at the lacies diaphraemaiica ot 
both lungs 

The right lung weighed 500 Gm , the left 300 Gm Both organs were crepitant 
throughout and failed to show gross lesions 

The heart weighed 500 Gm The mjocardium was lairh pale brownish red 
but did not show focal lesions The edge ot the mitral lahc showed a tew old 
thickenings 'MI other lahes were intact The ascending arch oi the aorf’ 
showed a moderate amount ot arteriosclerotic change There were a lew \ el- 
low ish spots on the endocardium of the lett Aentncle near the aortic %ahe 
The mitral lahe measured 10 cm the aortic lahe, 6 cm the tricuspid II cm 
and the pulmonare \ahe, 8 cm The thoracic aorta showed a slight amount oi 
arteriosclerotic change 

The spleen was enlarged and weighed 300 Gm The surtace was graiish 
blue, but the cut surface was brownish red The normal markings were rather 
cloudi The pulp scraped easiK 

The gastro-intestinal tract did not show gross lesions 

Part of the bod\ of the pancreas was pushed aside b\ a ca\it\ filled with 
a blood clot measuring about 5 cm in diameter This caiiti showed a iree 
opening into the bursa omentalis The bursa omcntalis contained a large blood 
clot about 8 cm in diameter The blood clot was separated irom the tissue 
of the pancreas b\ a rather hard lellowish-white wall Owing to the tact 
that most of the surrounding tissue showed an c\treme bloodi imbibation a 
connection ot the caeiti with an adjacent arter\ was not lound \ri‘'ing irom 
this blood caMti a long mass of firm blood clot e\tendcd down into the 
retroperitoneal tissue, on the left side of the spine The iiiicnor \cna ca\a 
was intact The mesenten showed a considerable extraiasation ot blond near 
its root The larger part of the pancreas especialh the tail lailed to show 
gross lesions 

The Iner weighed 2,050 Gm, was about noriiial in sire and showed a good 
deal of fat infiltration The gallbladder was normal in appearance 

The right kidiiei weighed 150 Gm the lett 150 Gm Both were enlarged 
The capsule stripped easih Section showed a patcln appearance, in pane 
graeish red, in other parts \ellowish gra\ The leit kidnee showed nt one 
side large irregular thickenings Section of this part showed that the cn-te' 
was narrow and cloude The pehis and ureters failed to shov gross lesions 
The bladder and internal genitalia appeared normal The abduinina! '>o'-ta 
contained a postmortem blood clot There was oiih a slight amount ot arterio 
sclerotic change The hmph nodes did not show gross lesions 

The suprarenals were not lound ^ specimen oi abdominal Mscen \ a- 
fixed, to be examined carelulh later 

The pancreas with the surrounding structures, was fixed in lornnld 1 \d. 
On cross-section oi the blood clot near the inienor eena caea the tup-a'-er'>l 
cortex was lound embedded in the clot The cortex did no‘ lo'm a c!o-ed e 
around the medulla but the spice rorni'‘lh occupied h\ die latter ujened < I'hh 
into tiic surrounding blood masses The medulla could i.<i* 'eco,,ni’ed b ' ' 
was replaced In a heniorrhacc which showed a wideh op^n ilrect C'' c > ’ 
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with the large retroperitoneal extravasations of blood The suprarenal cortex 
Itself was yellowish-white, and contained some brownish strands arising from 
the reticular layer The portion of the splenic artery running on top of the 
pancreatic body was found intact, so that the first tentative diagnosis of rup- 
tured splenic artery had to be rejected 

There was apoplexy of the right suprarenal medulla 

Microscopic Exmmnahon —There was a considerable amount of engorgement 
of the vessels of the lungs The interalveolar capillaries at many places were 



Suprarenal hemorrhage, showing extravasation of blood and diffuse infiltra- 
tion with polymorphonuclear leukocytes, more dense at the borderline between 
the cortex and the medulla 

tortuous, protruding into the alveolar lumen Many alveoli contained accumu- 
lations of desquamated epithelial cells These desquamated cells contained a 
great many brownish-black minute granules varying in size and shape These 
granules were likely to be blood pigment hemosiderin and were characteristic 
for high intrapulmonary blood pressure The accumulations of cells loaded 
with pigment were most numerous near the pleural surface At several places 
these cells were within the interstitial connective tissue and at some places also 
in the bronchial lumina The interstitial connective tissue showed some accu- 
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mulations of mononuclear round cells, especiallj around some bronchi There 
was moderate anthracosis The pleura was thickened and showed some fibrin- 
ous coverings 

The muscular fibers of the myocardium at many places shoyyed accumula- 
tions of jelloyvish broyvn pigment granules These accumulations yycrc spindle- 
shaped and yvere situated around the nucleus, the typical appearance and site of 
lipofuchsin granules In the interfibrillar connectue tissue especially around 
some vessels, y\ere small accumulations of large cells These cells did not 
shoyy any regular arrangement Some of them had a large, tainth stained 
nucleus, and some resembled lymphocytes 

The capillarj yessels of the central parts of the lobules of the Iner yytrt 
engorged and dilated, the columns of Iner cells appeared to be narroyy The 
cells of these parts often contained accumulations of small yclloy\isli-broy\n 
pigment granules On the other hand, the parenchyma cells ot the peripheral 
parts of the lobules yyere syyollen They shoyyed a cloudy granular appearance 
and the borderline of the cells yyere often indistinct The periportal connectiye 
tissue shoyved a moderate round cell infiltration 
Passne hyperemia yyas present 

The number of pulp cells in the spleen yyas increased, and there yyas a mod- 
erate hyperemia The number of trabeculae also appeared to be increased 

The renal epithelium shoyyed an adyanced parenchymatous degeneration 
Some tubules contained hyaline casts, the intercapsiilar space ol Bowmans 
capsule contained often mostlj roundish red-stained homogeneous masses 1 he 
area shoyy ing in the gross thickening of the surface consisted ol a uniiorni look- 
ing tissue Here there y\as a considerable increase of the interstitial conneetne 
tissue Scattered through this yyere main narroyy tubules These tubules yyere 
lined by a dense epithelium consisting of fairh small cells with large deeply - 
stained nuclei and bluish stained protoplasm These cells had at main places 
lost their connection, and mam of them yyere desquamated They differed 
distinctly from those of the parenchyma by their smaller size the bluish staining 
of the protoplasm and their dense arrangement The glomeruli of these parts 
appeared intact, the interstitial tissue shoyyed a diffuse cell infiltration This 
area shoyyed a sharp border against the parts just described The inedull i 
showed a considerable increase of interstitial conneetne tissue \t seyera! 
places the area of a medullary ray yyas occupied by the same kind ot lesion a-- 
tiiat described, yyitli numerous narroyy tubules lined by a dense bluish stained 
epithelium The yessels of these appeared engorged 

A.t many places the cortical epithelium oi the suprarenal had a spoiiey 
appearance In some parts there yycrc catrayasations ol blood and diffme 
infiltration yyitli polymorphonuclear leukocytes especially in the reticular layer 
At the borderline betyycen the corte\ and the medulla there yyere dense ‘ceu- 
mulations of polymorphonuclear leukocytes The medulla yeas destroyed and 
yyas replaced In extrayasated blood Tlic latter shoyyed at seyeral places distinct 
lamination, narroyy strands of fibrin yyere at both sides eoyered yyitli dense 
accumulations of leukocytes These strands yyere situated between large aec i- 
mulations of erythrocytes, so that the appearance oi a thrombus resulted \t ' 
feyy places the medulla appeared intact 

The diagnosis yyas suprarenal apoplexy on the base ol inleelion 

RFMOy Ol THE LlXn \TLKL 

Hemorrhages into the stijirareinl gland are not uncommon Indecf 
It one includes cases of marked congestion of the suprarenal yyith ii"' 
hemorrhages m the medulla the condition is e' tremch comiiHn *s,5,,ii 
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focal necroses are also found fairly frequently True abscesses aie not 
so common, but have been mentioned m the literature 

The first mention of supiarenal hemorrhage was by Moissenet and 
Rayer, and again by Rayer in 1837 This was followed by Valleix in 
1838 The condition was not mentioned again until Mattel’s report in 
1863, and that of Guemot in 1865 Hervey and Ahlfeld each reported 
cases in 1870 

In 1902 Simmonds described suprarenal hemorrhage at great length 
He stated that the condition was common in the cortex, and that it 
usually followed acute infectious diseases, such as diphtheria, pneumonia, 
typhoid, osteomyelitis and sepsis It is probably toxic, as great amounts 
of bacteria are not found m the lesions Gross bleeding is rare, but 
infarction, hematoma and blood cysts are occasionally seen Symptoms 
may not be present, and yet the outcome may be fatal In some cases 
there are convulsions and signs of peritonitis Cases giving the picture 
of Addison’s disease in the terminal stage have been described Simmonds 
had seen only one death caused by actual hemoirhage The patient was 
a man, aged 57, with sudden epigastric pain radiating to the back, fol- 
lowed by vomiting The diagnosis of peritonitis was entertained He 
died two days later Autopsy showed recent bronchial pneumonia and 
hemorrhagic infiltration of both suprarenals Thrombi were found in 
the veins of both, but inflammatory signs and micro-organisms weie not 
present 

Simmonds considers that many extensive bilateial hemorrhages 
should be regarded as antemortem and without symptoms or signifi- 
cance He reports a second case in a man, aged 53, with varicose ulcers 
and chronic heart disease, complicated by nephritis and embolism of the 
superior mesenteric artery He found hemorrhagic infarcts of both 
suprarenals, probably secondar}'' and not the cause of the peritoneal 
symptoms He states that unilateral hemorrhage may cause laige tumors 
with grave symptoms, and that occasionally surgical intervention is nec- 
essary Few cases have been noted in the literature He quotes Pawlik, 
who reported the death of a woman 40 years of age The abdominal 
cavity contained 10 liters of old blood clots He mentions a case of 
Chiaii, who reported a blood tumoi which weighed 6 kilograms There 
was no neoplasm, but there were bleeding and calcarious concretions m 
one suprarenal 

Simmonds considers the etiology as variable Trauma is the cause 
in certain cases and even the destruction of the suprarenal vessel may 
follow contusion (Wallman) Hemorrhage in the suprarenal of the 
new-born is common If the child lives, the hemorrhage is resorbed 
It IS seldom seen in later infancy He has never seen large hematoma 
of the new-born He quotes Ahlfeld, who had a patient who presented 
a bilateral hematoma the size of a hen’s egg Another case is described 
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CONCLUSIONS 

Hemorrhage into the suprarenal is a fairly common condition It is 
possible that some hemorrhages of minute quantity are not abnormal 
Probably many occur shortly antemortem, and are not of significance m 
themselves 

Suprarenal hemorrhages may be unilateral or bilateial, of large or 
small size, confined to the capsule or spreading into the retroperitoneal 
tissue, or even into the peritoneal cavity Spontaneous i ecovery undoubt- 
edly occurs Diagnosis of this condition is extremely difficult, and it is 
doubtful whether it can ever be definitely made ante moitem 

Massive hemorrhages which result in large collections of blood may 
at times be palpated, and they are suitable for surgical piocedure, if the 
diagnosis can be established 
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vidudlly or together In the cases of the senes reported in the previous 
communications, the jaundice was usually mild and temporal y, and the 
nephritis was S)miptomless and for the most pait a “laborator}” 
phenomenon In the milder foims of biliary tract disease no differences 
could be noted, as far as the nitrogen bodies of the blood were concerned, 
between the uncomplicated cases and those m which these milder foiins 
of jaundice and of nephritis were present 

In a coiisideiable percentage of the cases, changes in the nitrogen 
bodies of the blood were demonstrable after opeiative intervention In 
a general way, the lelationship of the ante-operative to the postoperative 
observations could be classified in the following three gioups 

1 A group in which the preoperative and postoperative status was 
practically identical 

2 A group in which the postoperative status showed a regression from the 
preoperative status 

3 A group in which the postoperative figures showed a progression from 
the preoperative status 

All that one is permitted to say m regard to the cases in the fiist 
group — ^with comparatively identical preoperative and postopei ative 
figures — is that the net result of whatever has happened pan passu with 
the operation and during the convalescence, as a consequence of any 
factoi associated with eithei the original disease or the operation, has 
been insufficient to disturb the status existing befoie operation Such 
cases aie not necessarily restricted to the group in which the operation 
IS not followed by any complication, i e , jaundice or nephritis, oi both 
To a smaller extent, cases weie observed in which jaundice or nephiitis 
appeared after operation, and under such conditions it seemed fair to 
assume, not that changes did not occur, but that their perceptible effects 
were rectified by the compensatory mechanisms 

The cases in the second group — those with postopei ative regression 
from the preoperative status — ^are extremely interesting From pre- 
opei ative obseivations alone, it had been assumed prior to opera- 
tion that the figures obtained were “normal ” In the light of 
the consistent diminution in the figuies that occurred in this group 
after operation, it seemed moie correct to say that the preopei ative status 
IS “abnormal,” and that the postoperative change indicates an improve- 
ment in the condition This illustrates the importance of not making 
judgments based on any individual observation — a fact to which we 
have referred several times The regressive changes of the second 
group were observed most often in cases of long standing and in 
uncomplicated cases as well as in cases associated with nephritis or 
jaundice 
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function follow quicklj’’ and to an equal extent and may ultimateh become of 
extreme grade, even progressing to a terminal toxemia The ultimate stage of 
such hver shrinkage is found in acute jellow atrophy of the liver Leucm and 
tyrosm are then frequently found in the urine 

2 A sudden and large diminution in the discharge of bile from an external 
biliary fistula after operative relief of an obstruction and in the absence of am 
further obstruction when the amounts of bile simultaneously discharged into the 
intestinal tract remain constant as evidenced bv stool examination This ne\er 
occurs unless there is marked interference with the normal activities of the hepat c 
cells, and it indicates a state of functional incompetence second only to that seen 
with the milder grades of acute yellow atrophy The origin of the jaundice that 
usually accompanies this phenomenon is intimately associated with the diminution 
of the excretion of bile, it is found in the hepatic cell According to the 
work of Eppinger and others, the mechanism of the jaundice is an interference 
within the confines of the cell with the passage of bile components into the 
bile capillaries Toxemia of various grades is present 

3 An external biliary fistula from which large quantities of bile escape from 
the organism for shorter periods of time or smaller quantities escape over long 
periods of time Continued or extreme bile Avastage leads to otlier subjectne nnd 
objective symptoms which are presently to be noted 

4 Obstruction of the common duct This operates through the piofound 
jaundice which it causes 

5 Deepening or very deep grades of jaundice in the presence of an open 
common duct or in the presence of a discharging external biliary fistula, especialh 
when the quantity of bile discharged remains constant 

Seveie giades ot jaundice oi deepening jaundice is an impoitaiit indi- 
cation of seveie lesions and follows and coexists with oi is shoitl} fol- 
lowed b)'', changes in the hvei cells which lead to undei mining physiologic 
distui bailees Quantitative estimations of the bihiiibin content of the blood 
seium (van den Beigh) aie loughlj'- propoi tionate to the depth of the 
existing jaundice and aie extiemely i^aluable foi this puipose m clinical 
practice These estimations wei e constantly employed in these studies 

Many of the items listed m this classification as phenomena associated 
with a seveie type of biliaiy tract lesion lesiilt directly from the piesence 
of jaundice This includes both subjectne and objective phenomena 
The most impoitant of these are 

1 Hemorrhage 

2 The presence of renal complications as shown b\ the laboratorj evidences 
of nephritis (or nephrosis) and b\ a diminution of the fluid output 

3 The development of acidosis or of an alkalosis 

Combined subjective and objective phenomena occur These include 

1 Loss of vasomotor function — flagging in the strength of the cardiac function 
and m the quality and fulness of the pulse 

2 Loss of weight and strength This is an important item and is due to other 
factors, such as insufficiencj in food and fluid intake, to the loss of bile and to 
vomiting 
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3 Deterioration m the general condition of the patient, lassitude and inaptitude 
for any exertion — sluggishness of movement, and other sjmptoms These, too, 
parallel other factors and are dependent on them, especialh on bile wastage, and 
form \aluable criteria for making judgments 

4 The development of a peculiar form of toxemia (“cholemia”) m which 
sluggishness of the vital faculties and various grades of coma form the most 
important parts This ahvais indicates the most se\ere grade ot disease, and 
unually indicates an approaching fatality Commonlv the toxemia is associated 
with deep grades of jaundice 

As the severe types of cases under discussion come under obser^atlon 
the}' are found to fall into two broad groups the group in which opera- 
tion was not performed and the group m which operation on the biliary 
tract had previously been performed 

OPERATION NOT PERFORMED 

The group in which operation was not performed contains cases m 
w'hich the total duration of the symptoms is only a matter of weeks or 
months , m these it is noted, however, that the progression of the biologic 
development has been rapid The symptomatolog} includes the usual 
biliary colic and attacks of cholecystitis, fever, possibl} chills, initial or 
later vomiting, loss of weight and strength and at least some of the 
phenomena included in the preceding classification Jaundice is almost 
always present, it usually deepens under observation, is alwa}s of se\ere 
grade, is frequently accompanied by secondary symptoms, especiall} 
hemorrhage, can be followed clmicall} b} the \ariations of the van den 
Bergh test and quickly assumes a dominant position m the clinical 
picture Renal complications — nephritis, nephrosis (renal epithelium 
degeneration) — may not be demonstrable When present, the latter 
frequently begin as laborator} phenomena, and as such, possibl} pla} 
no part m the clinical picture, later the} can, and do, assume propor- 
tions of their own When there is persistent vomiting there is a con- 
sequent diminution in the food and fluid intake which is quickl} reflected 
in a similai or exaggerated diminution of the fluid output, the latter, 
however, ma} also be the only indication of renal damage 

All grades of severity are seen in clinical practice In the most 
severe cases, there are laboratory evidenecs of an increasing acidosis, 
finally, a toxemia develops associated wuth coma, with the deepest forms 
of jaundice, carphologia, loss of control of the sphincters, Che}ne- 
Stokes breathing and other s}mptoms The cases m which the latter 
phenomena occur are invariably fatal 

In other cases m which operation has not been performed and in 
w'hich tbe disease has existed for a number of }ears, the indnidual mani- 
festations — 1 e, the attacks of cholec} stitis — are separated b} •variable 
and fairly long intervals of apparent!} good health Final!} an attack 
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occms in which the manifestations aie moie inaiked than the pieiious 
ones and in which they assume the charactei istics of those desciibed in 
the preceding paiagraphs 

The group in which operation has not been peifoimed also contains 
cases in which the progression of the illness and its symptomatologv is a 
fairly continuous one At a ceitain stage of the development, the svmp- 
tom complex assumes a seventy out of all propoition to the pievionsly 
existing manifestations, and it becomes similar to that desciibed in the 
preceding paragiaphs 

In the cases in which opeiation is not performed the tiansition flora 
a mild or modeiately seveie foim of biliaiy tiact disease to the seveie 
form consideied in this discussion is commonlv associated with a well 
defined factoi which is easily recognizable in the clinical pictuie This 
change is commonly associated with a more oi less complete obstiuction 
of the common bile duct Case 99 foims a good illustration of this type, 
and includes illustiative featuies common to all cases in the gioup in 
which opeiation is not perfoimed 

Case 99 — A woman, aged 60, had been having attacks of right hypochondriac 
pam with fever, vomiting and jaundice at irregular intervals for the preceeding- 
five or SIX years The present attack resembled the previous ones, except that 
the general symptoms seemed more severe, the jaundice kept increasing in 
intensity, the general condition of the patient was becoming increasingly poo’" 
and stupor was developing 

The physical examination confirmed these facts Obstruction ot the common 
duct was absolute, the jaundice was most intense and grew deeper under obser- 
vation , the patient was stuporous and on the verge of deep coma, and the 
condition of the circulation and of the general well-being showed marked decompo- 
sition and deterioration Except for some distention, the abdomen \ielded no 
positiveljr abnormal facts The rest of the physical examination disclosed 
nothing abnormal There were laboratory evidences of an acidosis (diacetic 
acid in the urine) without glycosuria or hyperglycemia The urine showed the 
presence of an acute nephritis (albumin, casts and other elements) , the 
phenolphthalem excretion was 10 per cent in the first two hours , nevertheless, 
tlie kidney output (1,100 cc ) was sufficient There was no nitrogen retention 
(urea nitrogen, 17, nonprotein nitrogen, 28, uric acid, 1, creatinine, 1, choles- 
terol, 0 32 and carbon dioxide, 48 per cent) in the blood 

The patient received a transfusion with 500 cc of blood, and large quan- 
tities of glucose were given intravenously in a 5 per cent solution hinder these 
therapeutic measures, there was a remarkable temporary improvement which 
lasted about Eventj^-four hours Then the stupor and coma reappeared and 
deepened, and the same therapeutic measures were repeated The improvement 
thereafter was not nearlv so marked On the morning of the second daj, the 
general condition of the patient was bad , the condition of the cardio-respiratory 
system was poor there was deep coma, Cheyne-Stokcs respiration and other 
signs of a profound toxemia The patient died soon afterward "with the tipical 
picture of a “cholemia ” 
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Postmortem examination of the bod\ showed an extensne cliolelitliiasis 
occupjing the common and major portions of the hepatic ducts, an acute 
cholangitis, multiple abscesses in the parenclnma of the Iner and an acute renal 
swelling and degeneration of the renal epithelium 

This case illustrates (1) the occurrence ot a se\ere bihar\ tract 
lesion in a patient not operated on, (2) the general sMiiptomatologx , 
(3) the presence of subjectne and ohjectne sjmptoms and the labora- 
tory data on which the grant} of the disease is measured , (4) the pies- 
ence of the determining factor, obstructive jaundice, with which 
infection is associated in this particular instance, (5) the temporar} 
relief of simptoms after free mobilization of glucose, (6) the occur- 
rence of a secondar} renal degeneration, and (7) the terminal toxemia 
(cholemia), which because of facts to be present!} discussed in this 
communication, especially the absence of blood nitrogen retention must 
be assigned for the major part to an hepatic origin and to a much less 
extent to the renal factor 

In rare instances the transition to the seiere type of case is associated 
w'lth a severe form of infection wdiich almost ahva} s assumes the clinical 
manifestations of an acute yellow' atroph} of the liver Case 100 illus- 
trates this t} pe of case 

Case 100 — A, married woman, who had borne two health} children and who 
had preMOUsh been free from an} attack similar to the present one, was seized 
two weeks before admission to the hospital with sharp epigastric pain which 
radiated to the right side of the back and to the scapula, ^omltlng occurred 
and fever de\ eloped Three da\s after the onset, she became jaundiced, the 
pain and jaundice continued, the urine darkened progressneh, and the stools 
became cla} colored At the beginning of the condition the phjsician was able 
to feel a much swollen Iner which extended se\eral fingerbreadths below the 
costal margin, but in the da\s following, the size of the Iner lessened apprec- 
labl} t\CT\ da\ 

On the da\ of admission to the hospital ph\sical examination shoved (1) 
a patient who was well nourished and appeared acuteh ill (2) a general ten- 
denc} to inactniti , (3) sluggish reactions of the larious faculties to stimuli, 

(4) an intense jaundice of the skin and of all of the mucous membranes and 

(5) a Iner which was palpable below the costal margin and which had a sharp 
edge and a smooth and not tender surface The rest of the plnsical examination 
ga\e no positne abnormal conditions 

Late in the da% of admission, the patient suddenh became stuporous Dur- 
ing these few hours, the jaundice increased in intensit} , a stool which was 
eracuated was cla^ colored, and the iner receded under the costal arch so that 
It was no longer palpable There were distinct signs of Iner insufficienc% , the 
patient \omited profusel} , she was restless and irrational and there were 
marked twitchings of the lace and extremities 

On the next da\, the patient was much worse She was in deep coma The 
jaundice was apparenth still increasing and she had lost all sphincter control 
The \omitus consisted of chocolate-hkc material The edge ot the Iner was 
not palpable and its outline was obscured be t\mpan\ Irritatne phenomena 
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occurred, referable to the central nervous sj^stein A uremic odor to the 
breath was perceptible Finally there was Cheyne-Stokes breathing The 
patiently died shortly afterward 

During the short stay m the hospital there seined to be some restriction in 
the output of urine, examination of the later showed a heavy trace of albumin 
much bile and an occasional white cell in the microscopic field The Wasser- 
mann reaction was negative The nitrogen status in the blood was as follows 
urea nitrogen, 15 4, nonprotein nitrogen, 35, uric acid, 13, and creatinine, 1 
The blood contained 0086 gm of cholesterol per hundred cubic centimeters, and 
the carbon dioxide content was 40 

The postmortem examination of the body showed (1) a gallbladder with 
much thickened walls containing about twenty-five stones lying in a thick, 
light green, turbid bile, which had a purulent odor, (2) empty cystic and 
common ducts , (3) thickened and edematous walls of the common duct and a 
lumen containing bile similar to that in the gallbladder, (4) a normal hepatic 
artery, (5) negative portal and hepatic veins, (6) a typical acute yellow 
atrophy of the parenchyma of the liver, (7) several enlarged hyperplastic 
lymph nodes along the duct, (8) a swollen, congested spleen with enlarged 
lymph nodes at the hilum, (9) moderately enlarged retroperitoneal and mesen- 
teric lymph nodes, (10) normal suprarenal glands and (11) enlarged, deeply 
congested kidneys from which the capsules stripped with ease 

We interpret this condition as a case of cholelithiasis in which an 
acute yellow atrophy of the liver was the teiininal phenomenon of an 
extremely severe infection of the biliary tract The case is differen- 
tiated from the preceding one by the character of the detei mining factor 
(infection as opposed to obstruction) and by the lack of recuperative 
power m the presence of this terminal lesion It resembles the first case 
in the remaindei of the manifestations The presence of a low uric 
acid content in the blood is remarkable This clinical fact is not in con- 
formity with the observations of Mann and his co-workers who, in 
experimental work, found high uric acid contents m the blood after 
removal of the liver 

OPERATION PERFORMED 

In the group of cases in which operation has been perfoimed the 
symptomatology of the severe type of case under discussion parallels 
closely that given for the cases in which operation was not perfoimed, 
and the diffeiences, if any, incline themselves to an increase in seventy 
of the individual manifestations or of the total symptom complex 
1 egarded as a whole Many or all of the phenomena classified previously 
as indicating the severe type of biliary tract disease are constantly 
present , the patients are extremely sick, and severe forms of toxemia 
are frequently present 

The group of cases in which operation was performed contains 
instances in which the transition to the severe type occurs in such close 
proximity to an operation as to compel the belief that there is a causal 
relation between some factor associated with the operation and the 
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appeal ance of the seveie symptoms One cannot escape the impression 
that in many cases the anesthetic employed is the most likely factoi The 
simplicity 01 seventy of the opeiation which has been pei formed seems 
of little importance Case 96 seems to fall in this group 

Case 96 — A simple cholecystectomy was performed on a ^^oman for an 
inflamed gallbladder The interior of the gallbladder contained a calcareous 
deposit, and there was numerous pencholecystitic adhesions A perforation was 
present in the wall of the gallbladder, and it reached into the parencl^ma of the 
liver Jaundice was not present before operation, and the kidnejs were 
clinically “normal ” 
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Four days after operation, the patient became jaundiced , the condition 
increased m intensity during the succeeding days, and the stools became 
acholic The patient vomited tvhatever she ingested, and the sjmptom grew 
worse concomitantly ivith the increase in the jaundice At the end of about 
ten days, the patient was distinctly stuporous, and the various lacultics were 
distinctly apathetic Coincident wnth the appearance and progression of these 
symptoms, the discharge of bile, which previouslj' had been moderate, became 
markedly restricted in quantitj and consisted of a thick, jellowish, mucoid, 
extremely turbid fluid 

The mam reliance in treatment was placed on (1) transfusions of blood (2) 
infusions of 5 per cent dextrose solutions, intra\enousl\, and (3) the admimstra- 
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tion ot abundant supplies of fluids of all kinds The symptoms gradualh 
improved, the jaundice lessened, and the vomiting finallj stopped, the pro- 
gressive improvement became permanent, and the patient recovered At the 
time of discharge, jaundice was still present but steadih lessening The labo- 
ratory data are given in table 1 

The gioup of cases in which operation was perfoiined contains 
instances in which, following opeiation foi the lelief of obstruction 
of the biliaiy tract (common duct), the previously existing symptoms 
eithei do not become amehoiated or become aggravated The presence 
of the biliaiy obstruction makes this a seveie case fiom the beginning 
and the lack of improvement aftei operation and adequate diamage oi 
the common duct is probably related to an advanced pathologic process 
or an advanced pathologic physiology, or to both of these factors 
together The aggravation of the manifestations is undoubtedly often 
increased b} the effects of the anesthetic ding on the renal, and to a 
lessei degiee on the hepatic, paienchyma A low grade of toxemia is 
commonlv pi esent, with nausea, vomiting, diminution of fluid intake and 
output and with loss of weight Fulminant foims of toxemia also occur 
and a fatal issue follows rapidl}-- Cases 91 and 104 illustiate this type 
of case 

Case 91 — A man, aged 73, had a persistent jaundice preceded and accom- 
panied by pam in the right upper quadrant of the abdomen, with periods of 
remission in the intensity of the jaundice Physical examination re\ealed a 
slightly enlarged liver and a moderate degree of emaciation, and confirmed 
the presence of the severe jaundice A test of the function of the liver showed 
30 per cent retention at the end of one hour The phthalein test averaged 
between 80 and 90 per cent excretion at the end of two hours A single obstruct- 
ing stone found in the common duct at operation was removed, a cholecystec- 
tomy was done In spite of the fact that the wound in the duct vas sutured, 
drainage of bile occurred immediately and was profuse Convalescence pro- 
ceded in the customary manner for the first two weeks There was some 
diminution in the jaundice at first, but later it increased, and continued to be 
severe throughout the duration of the illness On the seventeenth da\ after 
operation, the patient began to hiccough and vomit The appetite grew poorer 
The general condition continued to deteriorate in spite of all measures eniploj'cd, 
and the patient died at the end of a month Postmortem examination yvas not 
performed The laboratory data are given in table 2 

Case 104 — A wmman, aged 60, had had numerous attacks of right h\po- 
chondriac pain Several days before admission she had a severe attack of acute 
cholecystitis, and she became jaundiced At operation, an acuteh inflammed 
gallbladder was found, and stones were present in the gallbladder and m the 
common duct Following operation, the temperature rose rapidh, and the 
patient developed marked toxemia which seemed clinicallj to be tipicalh 
“cholemic ” Death occurred one day later There w as no time or opportunity to 
make laboratory^ studies, and postmortem examination was not performed 

The group of cases in which opeiation was pei formed contains 
instances in which a simple operation had been performed at an appreci- 
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able interval before the piesent moment of obseivation , the patients had 
gone through these piimai)^ operations — usual!} a cholec} stectoim ot 
cholecystostom} — with no extiaoi dinar) manifestations and ieco\er3 
had been uneventful Latei, theie was a recurience of SMUptonis, these 
lepioduced the pieviously existing symptom complex oi presented new 
manifestations, in aii}^ case, the fuithei derelopment of the clinical 
pictme follow^ed along the lines aheady desciibed m this communication, 

Table 2 — Laboiatoiy Data foi Case 91 
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both m the unopeiated and in the opeiated gioups of cases Some form 
of obstruction of the common duct is usualh present in these case« 
Commonh the obstruction is due to stones, less fiequenth to tumoi 
especial!) a caicmoma of the pancieas or ot the common duct at tlie 
papilla, more laiel) to stiicture of the common oi hepatic ducts 
Fiequenth the patient’s condition continues at a relatneh low status 
foi a certain length of time until some paiticulai factoi causes a sudden 
change toi the worse and final!) death 
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LABOR VTOR\ OBSERVATIONS 

Table 3 contains all of the available pathologic and laboraton data 
of the cases studied foi this communication The cases were selected 
only foi the seveiit}'^ of then clinical and othei manifestations, hut weie 
otheiwise taken seuatim as the patients w'^eie consecutive!} admitted and 
discharged fiom the hospital In all of the studies, special attention was 
paid to the surgical pioblems involved as the} weie i elated to the stud} 
of the blood chemistiy 

A summary of the deductions to be made fiom this table include 
the following 

1 The seveie type of hiliai}'- tract disease is almost invaiiahl} asso- 
ciated with definite changes m the parenchyma of the hvei 

2 The seveie type of hiliaiy tract disease is moie common!} associ- 
ated with jaundice and with lenal changes than the mild oi model ateh 
severe type of case 

3 The preopeiative nitiogen body content of the blood does not 
difter maikedly from that in mild and moderately severe cases of bihan 
tract disease This seems to hold good, at least as far as the cases 
studied in this communication aie concerned, both foi the blood figuics 
as a whole and for the individual gioups 

4 The postoperative nitiogen body content of the blood show's, con- 
sistently, increases ovei the preopeiative status, these follow' along the 
line outlined in the preceding papers A decrease occurs aftei opera- 
tion in only one instance in the cases in the table In at least one-thnd 
of the cases these inci eases are extremely lai ge 

5 When large postopei ative inci eases of the nitrogen body contents 
of the blood occur after opeiation, the blood figures have been reliable 
indications of the gravity of the entire clinical picture , subsequent regres- 
sion to normal levels has accompanied amelioration of the pathologic 
condition, either temporary oi permanent, their progression has indi- 
cated an equal progiession of the illness 

6 The piognosis m the seveie t}pe of biliaiy tiact disease is extreme- 
ly grave , 41 per cent of the cases studied m this communication ha\ e 
teiminated fatally 

The follow'ing cases illustrate the relationship of the \arious clinical 
and laboratorv data on which a discussion of the problem is based 

Case 75 illustrates the relation of the fluid intake and output in this 
group of cases to the blood figuies 

C\SE 75 — A cholec^stectom^ was done after an acute exacerbation of a 
chronic cholecjstitis , cholelithiasis was present also Laborator\ c\idencc of 
a moderate nephritis w'as present During the acute attack, the patient became 
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jaundiced, and bile in moderate amounts was present in the urine Ihe labora- 
tory data are given in table 4 

There was no apparent increase in the nephritis after the operation No change 
was noted in the degree of jaundice About ten days later, the patient’s appetite 
began to flag, this condition increased and became associated with vomiting A 
free discharge of bile occurred from the wound, and bile continued to pass into 
the intestinal tract Acidosis developed later, which was probably due to the 
marked restriction m food and fluid intake There was a tendency to diminution in 
the fluid output of the body The symptoms continued, and the patient finally 


Table 4 — Labot atoi y Data foi Case 75 
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died The increase in fluid output during the last few days of life must be accepted 
as evidence that the excretory mechanism of the body was begining to recup- 
erate 

The postmortem examination of the body showed a marked fatt\ infiltration 
of the liver with marked fibrosis around the portal spaces , there was no acute 
inflammation There were changes in the kidneys also 

Case 94 — The patient was first operated on in 1914 at the age of 36 At 
that time a large stone was found in the common duct, and much bile sand was 
present throughout the demonstrable portions of the biliary tract A cholec\s- 
tectomy w'as done and the ducts were drained, the patient recoiered In 1922, 
he began to have attacks of tvpical biliarv colic wuth jaundice and cla^ co orec 
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stools, nausea, chilliness and fever In 1923, he w as operated on again Stones 
had again formed in the common duct, and the walls of the duct were enormoush 
thick The stones were removed, and drainage of bile from the common duct 
w'as instituted 

At the end of the first w'eek after operation he began to a omit and his gen- 
eral condition began to deteriorate Ten da\s after operation the drainage 
of bile had become scant Signs of a nephritis developed Fne da\s later, 
signs of toxemia (uremia^) w'ere marked Under conser\ati\e forms ot treat- 
ment (5 per cent dextrose infusions, blood transfusion, forcing of fluids generall\ ) 
these s^mptoms gradualh disappeared, and the patient finalh reco\ercd 

The postoperative laboratory data are gnen m the chart 



Fig 1 — Laboratorj data in case 94 In the upper part ot the cliart the 
broken line indicates the food and fluid intake, the unbroken line the fluid 
output, and the dotted line, the bile drainage In the lower part of the chart, 
the dotted line indicates milligrams of urea nitrogen per hundred cubic centi- 
meters , the crosses, the nonprotein nitrogen and tlie unbroken line, the uric acid 

CORRELATION OE CLINIC \L \ND L\BOR-\TOR\ F VCT*? 

The segiegation of the group of cases embodied m tins communica- 
tion has not been simple Various difficulties hate arisen not the leaet 
of which has been the selection of the cases m which the progression oi 
the disease has been sufficient to enable one to classift it as a set ere 
case Cases hate occuired constanth which at first sight hate appeared 
to be mild cases or moderatelt adtanced cases and in which the later 
detelopment of the clinical picture or the nature of the postoperati .e 
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phenomena have compelled the inclusion into the seveie gioup The 
opposite has happened also As far as possible, only those cases aie 
included in which we have been sure of oui ground 

The chief reason foi this difficulty lies in the enormous compensatory 
activity of the liver and its associated organs, especially the kidneys 
Laboratoiy evidence is abundant in proving this point Far advanced 
pathologic piocesses therefore may and do occur befoie an adequate 
symptomatology is presented to the clinician, this is tiue not only as 
far as subjective and objective symptoms and manifestations are con- 
cerned, but even moie so of laboratory evidence In all of the studies 
in this and m the previous communications, this factoi has been extreme- 
ly important and has interfered markedly with the proper valuation of 
the demonstrable evidence 

The outstanding facts in these studies are 

1 The comparatively restricted field m which the results of biliary 
tiact lesions have established effects when the duration of the disease has 
been short and the manifestations of the disease could be classified as 
“mild ” In the early stages of lesions of the biliary tract, there have 
been few jiathologic changes and, for practical purposes, no physiologic 
changes have occurred 

2 In the mild cases, the total absence of complicating factors, espe- 
cially of jaundice and renal changes These begin to establish them- 
selves m the group of moderately advanced cases, and assume their 
greatest frequency as the cases present more and more of the severe 
manifestations 

3 The gieat frequency with which the severe manifestations aie 
associated with obstructive jaundice 

4 The relative frequency with which the case has passed from a 
mild or moderately severe form to the severe form discussed in this 
communication directly after operative inteivention 

5 Most, if not all, of the primary physiologic disturbances are due 
to secondary effects on the hepatic cell 

The first disturbances that have been perceptible have seemed to us 
to be best demonstrable by the van den Bergh test The changes have 
been present not only when the jaundice has been of the mildest degree, 
but even when no discoloration could be seen either in the skin or in 
the conjunctiva These subicteric conditions are commonly present in 
the absence of gross obstruction in the hepatic or common ducts and 
seem to indicate changes in the hepatic cell itself Physiologically, hepatic 
cell change seems to be synonymous with obstruction of the capillary 
ducts , the hepatic cell is the only structure present which could cause 
obstruction of these ducts, this seems to be true from clinical obser\a- 
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tions and has been demonstrated experimental!} In this respect the 
status of the van den Bergh test has acted as an indicator of the state 
of function of the hepatic cell 

In the cases included in this stud}, biliary tract disease was consti- 
tuted piimarily by calculus-producing conditions eithei m the absence 
of, or associated wnth, infection The lithiasis w'hich results fiom dis- 
turbance of the cholesterol metabolism practicall} always originates in 
the gallbladder and is primarily free from the influences of bacter'al 
infection, the absence of the latter s}mptoms aie due to the attempted 
or consummated passage of stones, as foreign bodies from the gall- 
bladdei , in such cases w^e have no clinical evidence that reflex dis- 
turbances have occtiired m the hepatic cell The lattei disturbances 
occur only undei thiee conditions (1) when infection is added. (2) 
wdien obstiuction occurs and (3) wdien both of these complications exist 
together The vaiiations of the van den Bergh test that we ha\c 
obtained, wdien eithei or both of these twm factors haie been added 
have indicated that in their presence disturbances of hepatic tunction 
frequently occur 

The presence of stones in the biliary ducts — especiall} the hepatic 
and common bile ducts — interferes wuth the fiee passage of bile into tlie 
intestine The difference betw'een the effects of the latter and of a 
complete obstiuction is only one of mathematical piopoition \n 
impoitant item to remember is that infection is frequently piesent with 
a nonobstructive oi obstructive stone in the duct S} stem An iniport.mt 
deduction of this study has been that the presence of stones m the duct 
system must be productive of some interference in plnsiologic function 
(case 94) This possibly accounts for some of the wide ^anat^ons m 
the nitiogen bodies in the blood present before any operative intentn- 
tion and explains the apparent inability to classify these figures properh 
In any case these may seem to be of little or no clinical impoitaiice for 
the moment, ownng to the compensatoiy activity of the liver and asso- 
ciated oigans This functional inhibition is comparable to that dem- 
onstrable in the urinai}^ appaiatus undei similar calculus conditions as 
showm by the excretion of indigo carmine, m the latter howe\ei the 
happy incidence of a bilateral organ in the presence of a unilateral disease 
facilitates a more accurate determination of functional change b\ com- 
parisons of the affected and the sound sides 

The changes in the ^an den Berg test and the status of nitrogen 
bodies m the blood m cases in wdneh infection and obstruction were 
factors are showm m tables 5 6 and 7 

6 EMdence of renal damage has been present frequenth it was 
liiesent in eighteen of twent^ -eight cases The clinical and labnrator\ 
facts liaAC suggested the following classification 
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(a) In most of these instances the renal damage as a pieexisting 
condition was mostly a laboiatory phenomena and did not have any 
appal ent i elation to the primary biliary tract or secondaiy hepatic cell 
lesion 

(b) In 33 pel cent of the cases the lenal damage was associated with 
jaundice Undoubtedly m a few of these the renal lesion was independent 
of the pathologic condition of the biliaiy tiact or hepatic cell as desciibed 


Table S —Effect of Mild Foims of Infections on Hepatic Functions'' 
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* Infection ^^as indicated by the local pathologic changes and other clinic il and laboratorj 
evidence 411 of the patients vere somewhat j lundiced 


Table 6 — Effects of Sevcie Foims of Infection on Hepatic Function 
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99 

Cholangitis, multiple 
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1 5000 

17 0 
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1 0 

Died, 

no operation 

85 

Puiulent clioHngitis, 
necrosis 

1 78000 

18 2 

31 5 

35 

1 2 

Died 


Table 7 — Status of the van den Bcigh Test and the Status of Nitiogen Bodies 
in the Blood in Cases of Obsti uction of Common Duct* 
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33 3 
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65 

1 20000 
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* All of the pitients were deeplj jaundiced 


in the piecedmg paiagiaph In a few, however, the evidence seemed 
conclusive that the jaundice had an etiologic lelationship to the renal 
damage Table 8 illustrates this relationship 

In a few cases the renal damage resulted from the use of the anes- 
thetic (ether) Probably a two-fold mechanism was operative lieie 
there was either a primary eftect on the jiarenchynia of the kidney, or 
the lenal eflfect was secondary to a primary effect on the liver In the 
case on which table 8 is based the biologic sequence included a primary 
hepatic effect with deep jaundice followed by secondary renal damage 
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Table 9 contains the cases in \\hich jaundice and renal dain?ge 
coexisted, and shows the status of the \an den Bergli test and the status 
of the content of nitrogen bodies in the blood 

Important deductions to be made from a consideration of tlie renal 
aspect of this study include the following 

(fl) The se\erity of the renal damage was chnicalh not alwa\s 
proportionate to the depth of the jaundice There were cases with mild 
jaundice m which the renal damage seemed to be excessne 

(b) Nitrogen body retention does not alwajs occur in the presence 
of the renal damage, this seems to tollow the obsenations in case^ ol 

T \BLE 8 — RclahonsJn[>s of Jaundice to Renal Damage 
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Tablf 9 — Status of van den Beigli Test and of \itiogen Bodies in tiu Blood 
III Cases in ll'/iic/i Jaundice and Renal Damage Coe listed 
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nephritis which occur in conditions unassociated with biliari tract aiul 
hepatic cell lesions 

( c) Nitiogen bod) retention occurs in about 50 jier cent at the ca^cs 
111 this group , here it assumes its largest proportions There is not onh 
a lelatne increase but a large absolute increase in the nitrogen bodies 
in tbe blood 

SLMllARl VXD COVlMnX'T 

In summing up the facts outlined in the preceding part oi tlic paper, 
It appears that the biologic sequence of events ol the entitv tint li is ns 
inception in biliarv tract disease includes ( I j an initial legion in tiie 
biharv tract calculi infection (2) a jirimarv eflect on the hepuic 
cells leading to phvsiologic di'-turbanccs m the liver and ( I ) a sccfi ki ir\ 
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effect in the renal apparatus which leads to an acute degeneration of the 
renal epithelium — ^acute nephritis (?), acute nephrosis (?) 

Teiminal manifestations occur in the second and in the thud 
stages and especially after operative intervention Death after operation 
cannot always be explained by surgical trauma or by the development of 
sepsis Cases in which death occui s may be divided into two main 
classes, the chief differentiation being an outspoken kidney insufficiency 
Our experiences have paralleled those of Heyd, and we have divided 
the first class into subgroups 

The fiist group is made up of patients who have been chionically 
jaundiced Following opeiation convalescence progresses normally up 
to approximately the fourth or the fifth day, when a slight degree of 
somnolence appears Stupor then slowly develops, and in from twelve 
to twenty-four hours coma intervenes The temperature rises to 103 or 
104 F The jaundice remains unaltered or sometimes increases m 
intensity, but kidney function remains adequate, and there is no abnormal 
retention of nitrogen bodies in the blood The condition cannot be 
assigned to dehydration or to bile wastage from an external biliary fistula 
We believe that these are cases of liver exhaustion similar to the terminal 
stage of portal cirrhosis or to acute yellow atrophy of the liver 

The second group consists of those who are not jaundiced, as a lule, 
and who give a long history of infection of the gallbladder or biliary 
duct, various types of operation have been performed The tempera- 
ture rises to 104 or 105 F , with marked acceleration of the pulse A 
peculiar toxemia develops with subsultus tendinum carphologia and 
talking delirium Preoperative chemical examination of the blood dis- 
closes no abnormality, and the status does not change after operation 

The second class comprises cases in which the clinical pictures 
presented are similar to those enumerated previously in the first class 
except that the evidences of renal damage are now present, that there 
is a distinct change in the amount and character of the urine excreted, 
and that there is marked letention of nitrogen-containing elements of 
the blood 

It IS evident that a dysfunction of the liver and of the kidney are 
responsible for the clinical picture From the clinical and laboratory 
observations that we have made, the assumption seems correct that the 
cases m the first class owe their manifestations to an advance of the 
biologic entity under discussion to the second stage, i e , liver dysfunc- 
tion Similarly, the conclusion seems correct that the cases in the second 
class owe their additional clinical and laboratory phenomena to an 
advance of the disease to the third stage, i e , renal insufficiency The 
peculiar terminal toxemia which occurs presents a distressing symptom 
complex and is A^aried m its manifestations, it has been termed cholemia, 
because of diagnostic ignorance Literally, cholemia means “bile m the 
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blood,” a condition present, howe\er, in all cases of jaundice e\en ^\hen 
toxemia is absent Walters and William J^Ia\o ha^e suggested terms 
such as “cholemic hepatitis” or “cholemic nephritis’ to indicate the exist- 
ing pathologic condition While the term ‘ cholemia’ might lie appropi i- 
ately used for the conditions described m the second stage, it seems 
even better to drop the use of this term altogether and to emplo} the 
phrase “hepatic toxemia” to describe ^\hat actually happens Similarh 
the phrase “renal toxemia of hepatic origin” might better describe the 
conditions m the third stage 

The physiology of the liver and the kidne\ are mtimateh and 
inseparabl} related, for the maintenance of the chemical status of the 
blood components and the life of the person depend on their cooperation 
Any impairment of function of the one throws an added burden on the 
other, and if both are severely diseased, the resultant eftects are obiioiis 
and manifested by changes in the chemical analysis of the urine and the 
blood and by the clinical course of the disease 

The liver has many functions, some of which are indirecth dependent 
on the cooperation of the kidnej As an organ, it is indispensable to 
life Animals cannot live without the liver, if this organ is cxtirjiatcd. 
as was done by Mann and his co-workers, death ensues uitliin a few 
hours w'lth symptoms of w'eakness, muscular twitchings and con\ulsions, 
often terminating in coma and occasionally accomj)anied In anuria 
The margin of safety m hepatic disease is tremendous, as the partialh 
ablated livers of experimental animals and the cirrhotic organs of <ilco- 
holic persons well bear wutness The margin of safet) in pathologic 
conditions of the kidney -while large, cannot be compared to that ol 
the Iner It is highly probable that in hepatic disease some of the cata- 
bohstic products of Iner metabolism and the end-products dependent on 
Its injury are not without their eftect on kidne\ tissue For this reason 
the clinical picture of uremia is often so close!) associated witli that ol 
cholemia or hepatic toxemia This w’as ascertained experiment ill) b\ 
Grudhnear, wdio injured the Iner b) t)ing off the left portal \cin 
although there ivas a compensator) hyperplasia of the remaining hcaltln 
tissue, mam of the animals succumbed with uremic s)mptonis, unnar\ 
examination re\eahng albumin and C)lindroids and occasionalh blood 
Similarl), if the hepatic arter) is experimentalh ligated, necrosis ol the 
Iner results, usualh accompanied b) an anuria This anuria, which n 
not reflex, in most cases is the result of direct toxic trauma on the 
kidne\ and of a consequent acute nephritis 

From these classic experiments, it is fair to assume that tfncicnt 
kidne) function is partial!) dependent and maintained In the unre- 
stricted actnite of a normal Iner When the Iner is org inienlh 
impaired so that its excrefore bodies are shunted through the rtii.d 
circulation the kidne\ imariabh suffers, and when hepitie actnite 
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ceases entiiely, there is usually lenal suppression, in othei woids, the 
chemical tests of kidney function in many fai ad^anced cases of livei 
disease may actually miiioi the efficiency of the hvei Most surgeons, 
m calculating the operative risk, disiegaid the hvei as a factor because 
Its activity cannot be judged clinically by sufficiently leliable simple 
tests No one would opeiate in a case of neplii ohthiasis without an 
evaluation of the stability of the kidney, but cases of cholelithiasis aie 
consideied as disease of the gallbladdei and as being independent of any 
consequent hvei dysciazia 

One of the most impoitant deductions fiom oui studies has been 
that theie is a close interrelationship between biliaiy tiact disease 
(cholelithiasis, infection) and hepatic dysfunction The coiollary which 
follows closely is that every case caiiies with it potentialities foi kidney 
damage (renal cell degeneration) The conditions and substances which 
cause these kidney changes are not definitel) known, however, oui 
clinical studies have bi ought the conviction that peiiods of jaundice 
intensify diminished lenal function 

The lelationship of jaundice to nephritis has always excited interest 
In most cases of gallbladdei disease jaundice is due to obstiuction of 
the common duct The bile blocked in the biliaiy channels is lesorbed 
through the Ijmiphatics and thence enters the blood stieam, in which 
the vaiious pioducts, toxic and otherwise, aie excreted by the kidneys 
But jaundice may appeal without obstiuction of the common duct, it is 
seen in cholangeitis or acute hepatitis accompanying the moie seveie 
types of gallstone disease 

In these cases, there is a big difteience between dvnamic and 
mechanical icteius In the foimei, the bilirubin found in the serum is 
that which aftei its manufactuie has been taken up by the blood, escaping 
Its excretion by the liver cells Accoiding to the leseaiches of Eppingei, 
theie aie ceitam cases of jaundice m which an appaient mechanical 
obstiuction to the flow of bile is lacking, but jaundice still exists, owing 
to biliary thrombi m the wider biliaiy ducts In othei cases these are 
absent, then the difficulty is said to be a disability on the pait of the 
hepatic cell to allow the bile components to pass thiough 

Much pathologic evidence has been accumulated to piove that the 
bile pigments thus retained in the cii dilating blood not only' mechanically 
plug the uiiniferous tubules and interfeie with then efficiency', but 
actually injuie the epithelium of these excretoiy' channels Moelius, 
study'ing the autopsy material obtained from jaundiced j^atients, noted 
that the bile pigment appealed to collect in the loojDs of Henle and m 
the collecting tubules Charm discovered the pigment in the epithelium 
of the malphigian corpuscles and Lichtwitz, in the kidney tubules 
Examination of the urine in cases of catairhal jaundice and in cases of 
maiked obstiuction of the common duct fiequently discloses the piesence 
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of casts With the exception of the mechanical features of the jaundice 
the actual chemical damage caused In certain components ot the bile 
cannot be denied Cholate, a constituent of the bile nhen exeieted 
through the kidney, causes damage Wernei has iiiNestigated the eftcLt^ 
of bile pigments and bile acid salts bj injecting them into animalb 1 he 
latter cause a more severe reaction of the kidne\ While Weiner was 
convinced that bile acid salts weie the harmful agents in animals, lie tell 
assured that the bile pigments caused injurj to the human kidnej In 
obstructing the urimferous tubules However this, is open to debate 
because many believe that the bile acid salts aie the agents haimlul 
to kidney efficiencj 

Analysis of the blood in these cases ie\eals a higher jieicentage ot 
bile salts than of bile pigments and increase in tbe cholesterol 1 he bile 
salts presumably hold the cholesterm and the lecithin of the bile in solu- 
tion, so that the increase of both these substances in the blood is piobabh 
protective The inciease in the bile salts leads to changes in the othei 
organs, especially in the heait and kidneys, causing piofound functional 
changes In these cases the urine shows a gieatei concentr.ition of bile 
salts than of bile Aftei a cholecystostomv, howc\ei, examination ol 
the urine reveals a daily decrease in the bile salts with an inciease in 
the amount of bile 

An important deduction made in oui studv is that cliniealh anesthetie 
drugs fiequently intensif) hepatic and renal phvsiologie disturbanees 
Colonumal and Ascoh hav e advanced an interesting and plausible theoi \ 
The kidney is damaged and sensitized to a variable degiee in excicting 
the toxins deiived direct!) and indnectl) from the destruction ol Incr 
tissue The anesthesia increases the amount of liver tissue toxins until 
they have reached such an amount that anaphvlaxis occuis resulting in 
a cessation of kidney function It is evident then that not onlv is thcie 
a basis foi kidnev deficiencv in mam eases of cholelithiasis, but that 
anesthesia and opeiation inav convert a working balanee into a 
pathologic one 

According to Kehi, paienchvmatous degeneration ol the kidnev 
caused b) bile is fuither augmented bv anesthesia and ojieration to such 
an extent that anuria mav lesiilt \ccording to von H.ibeiei nid 
Stahlei jaundice as such is onlv an incident but jirevious iiijurv to the 
liver with its resultant toxemia is the cuise of kidnev insuflieieiicv , whuh 
becomes intensified bv operation and anesthesia 1 he deiiressing effect-' 
of anesthetics on kidnev function are well known Clilorotorm <ii 
course is a notorious kidnev poison Colp Ins shown that ether in pro- 
longed operations is not without its harmful elteets altiiotigh von Hrun 
claims that theie are no observations jiointing to death iroin inrcnchv- 
matous injurv due to poisoning with etlicr 
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Our studies have inclined us to believe that in many cases these 
hepatic or hepatic-renal physiologic disturbances are fatigue phenomena 
It seems highly probable that much abnormality can and does often occur 
wdiich does not show any perceptible evidence at the bedside oi in the 
laboratory because of the enormous compensatory powers of the liver 
However, when the limit of toleiance is reached, the entire mechanism 
breaks down, only then is definite evidence presented to the clinician 
This explains the prompt recuperation after marked physiologic dis- 
turbances, such as follows the free diainage of bile in obstructive jaun- 
dice or the injection of dextrose when the intra vital mobilization of 
sugai IS interfered with , it also explains the prompt disappearance of 
the signs of renal damage coincidently with improvement of the primary 
hepatic condition 

It IS amazing that the incidence of renal suppression or anuria is not 
greatei The plausible explanation lies in the remarkable regenerative 
power of liver tissue, so that the added burden thrown on the kidney is 
usuall}^ not sufficient to cause it completely to suspend its activities 
Ante-operative chemical examination of the blood revealing nitrogen 
retention should be carefully evaluated This retention may be inter- 
pieted as indicative of severe kidney deficiency, but the question should 
immediately present itself as to whether the breakdown is primarily 
kidney, or kidney secondaiy to hepatic, insufficiency A high blood 
urea content does not mean, however, that the physiologic condition of 
the liver is normal or within normal limits, because the smallest possible 
rests of liver tissue can call forth its manufacture from the simplest 
ammonia salts, and urea formation is possible just before death But 
since the destruction of uric acid depends on the liver, increased amounts 
of uric acid are fairly characteristic of failing power of the liver, and 
great importance should be attached to the increase of this protein in the 
blood The volume of urinary output is not of great importance, unless 
thei e IS actual suppression, because it is usually dependent on the amount 
of fluid intake, and blood figuies are altered little by changes in water 
balance 

Nitrogen retention m the blood is not characteristically restricted to 
the changes occurring in this particular group of cases of biliary tract 
disease The presence of high blood figures, accompanied by changes 
in the kidney simply represents a series of physiologic leactions to 
severe foims of intoxications, not infrequently seen in other and widely 
different conditions, such as seveie burns, various drug poisonings and 
high intestinal obstructions The impression is conveyed either that 
some common protein toxic body becomes available in these conditions 
which fails to become properly detoxified m the liver and affects the 
kidne}’', or that various allied or unrelated toxic bodies are formed which 
because of a common mechanism or because of elimination of the liver 
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factor, cause secondar) lenal changes \Mth which the retention oi 
nitrogen in the blood is associated In the cases of bihar\ tract disca'^c 
that we have studied the jaundice seems to be the preexisting condiiion 
which is responsible for the renal damage Unlike results which can 
be produced artificially in expeiimental work, true anuria seldom occurs 
in clinical practice, but all grades of lenal disturiiances are recognizalile 

The conclusion seems certain that the cases in which retention ot 
nitiogen in the blood is marked form but a small proportion ot all casc" 
in which renal damage occuis, and that this abnornialitc ot the blood 
indicates great distui bailees in the iiitei dependent plnsiologic pioces<;es 
of the hyer and the kidney As indicated pie\iousl\ the clinical sMop- 
toms and the physiologic changes mac indicate sec ere and possible f ital 
lesions in the primary, hepatic stage of this biologic eiititc , in tliC'-e 
cases retention of nitrogen m the blood is not demonstrable The occiii- 
rence of retention and its continued progression should bring shaiph to 
the attention of the clinician the fact that he is dealing with the terminal 
lenal stage of this biologic entitj — ^a lesion that is fatal unless the patient 
obtains relief from the piimarv condition before recocerc bcconu"" 
impossible 

The experiences on cvhich the points of viecc and conclusions in 
this communication are based aie deuced fiom obsercations on patients 
admitted to the service of Dr A V Mosclicowitz at Mount Sinai 
Hospital and on patients in pricate practice 
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Dei mold cyst of the mediastinum is a laie, but definite, clinical 
entity Each case obseived should be lepoited as fully as possible, and 
because I have had the oppoitunit}' to study such a case and have 
opeiated sticcesslully on the patient, 1 believe that a leview of the 
liteiatuie, with conclusions as to diagnosis and tieatment, will not be 
out of place 

Fiom a stud}'’ of the Iileiatuie, I am led to believe that the only leltef 
foi the condition is suigical lemoval Of the 119 cases lepoited, the 
condition has been found in the majoiity at autopsy Be}c‘s^ statistics 
show that fifty-seven, oi 47 pei cent, of the patients weie opeiated on 
by diamage oi lemoval The majoiity of the cysts weie diained and 
lemoved at subsequent opeiations Of these fifty-seven cases, theie 
was lecoveiy in twenty-two instances, impiovement in seventeen, death 
m twelve, and the outcome was not stated in five This is a moi tality of 
22 pel cent , as opci ativc pi oceclui e is the only means by which i elief can 
he obtained, this can not be consideicd a high moitahty It is not out ol 
piopoition to the chance of lehef which is ofleied in an otheiwise hope- 
less condition 

Dei mold cysts of the mediastinum must be diflcientiated fiom 
othei tumois of the mediastinum and fiom ancuiysm, tubeiculosis and 
empyema While pain, cough and embaiiassed bieathing may suggest 
the condition, diagnosis can be estabhshed definitely only by aspiiating 
the tumoi and finding the chaiacteiistic glycciin-hke fluid, with oi with- 
out hail The yellowish fluid which contains guimous mateiial, epi- 
thelial cells and fat dioplets, is chaiacteiistic, and its physical appeal ance 
gives moie mfoimation than its chemical composition 

The embiyologic oiigin of deimoid cvsls of the mediastimiin is not 
definitel} known Scammon advances a logical explanation as follows 
In the embiyo, the lateial suiface of the neck is indented b} a senes of 
foui (paiied) bianchial (gills) gioovcs which aie scpaiated b^ the 
bianchial (gills) aiches Ihe uppci iiait of the fiist of these gioovcs 
is deepened to foim the external auditoiv meatus The legions coi- 
lesponding to the second, thud and fouith gioovcs become deepened, 
foiming the ceivical sinuses, which soon close and disappeai Instead 
of disappeai ing, a sac of epithelium fiom the lowei giooves may be left 
unobhteiated m the legion of the supeiioi mediastinum The giowtli 
liom this misplaced epithelium is supposed to foim the deiinoid cyst 

* Read befoic tliL Pacific Coast Surgical \ssociation, Feb 2‘), 1927 

1 Bcac, H L \nn Surg 83 577 (AtaA) 1926 
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SYMPTOMS 

There is no sex pieponderance in the occurrence ot deimoid c\ ‘its 
and they may be tound at an\ age, but the symptoms ucua!!} occur 
between the ages of 15 and 30 The scmptoms are usualK caused h\ 
pressure from the growing dermoid Increase in size with dccelop- 
ment of scmiptoms may follow a blow on the chest, it mac occur alter 
an acute infection pioducmg an intrathoracic inflammatorc piocc'-^' or 
It may result from the established mdividuaht} ot the cc^-t a'- in other 
parts of the body The onset of symptoms ma\ be slow the condition 
increasing over months or even years Cough is the most common and 
persistent S3mptom A glair}^ mucoid material tinged with blood or 
great quantities of oily liquid, wdiich ma\ contain hair, mac be expec- 
torated In such cases the diagnosis is ecideiit Hemoptcsis mac be 
alarming and ma}'- even pioc^e fatal Difficult breathing is usuallc jnes- 
ent Pain, especiallc on exertion, is described as occuiring occi the 
tumor and ladiating to the arm The slocv onset is helplul in difTei- 
entiatmg the condition from pneumonia, emp3ema and pleuris3 \cith 
effusion and other infectious processes In most of the cases described 
fever, loss of cveight, loss of strength and anorexia arc piesent 

Be3'e ^ sa3’’s that cvith the t3fpical clinical picture, it is not adc is.ihle to 
aspirate, but to pioceed at once to perform thoracotomc The semp- 
toms tc'pical of the condition, which make definite diagnosis jiossible are 
of interest equalh to the internist and to the surgeon, and I ccish to 
express appreciation of Dr A H Gundeisons untiring painstaking 
efforts m the diagnosis of this, our first case of dermoid cest ol the 
mediastinum 

RrPORT or A CASH 

HkIom — \ B a cconian, aged 22, single a tclcplionc operator came to m\ 
office on Tune 19, 1926, complaining of pain in the chest and shortness; oi hre ath 
Her famih historc ccas not important Her lather and mother were both In me 
and cccll no brothers or sisters had died There was no Instore oi tiiherciiio-.ie 
cancer or other chronic diseases in the fannh 

She had had the usual diseases of childiiood but no other illne'''- ecetpt 
the present one She associated it with an illness she had had fiee cear-- In ion 
when she had ccpcricnced a throbbing pain in the Icit elbow and •■houldir ind 
a gripping pain in the left side oi the chest which she thoimht wa^ plturne 
These semptoms were more marked when she became we are espicialh in the 
eeening and she had lost weight contiinioush tor two montli ‘'he tl’< t 
deeelopcd an acute illness, which was thagnosed pneumonia and whieh co 
fined her to bed from luh to December 1921 

During the following summer she had had contimnlie a ^eint ot t)p[)*-tv- i, 

III the chest with coughing spells which lasted three or tour da\' o’d enoec 
when she had coughed up a pint or more oi gravish teiiil-snn lime titl’d ote-- 
sionalh tinged with blood Her condition was diagnosed '■s p. Iirona’' • 
culosis and she was sent to Mexico tor treatment While there sK ^ s i d ' 
Weight and lelt better although she trequenth had atf’cl - o* pi. i ’'i-e D 
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next spring she again developed a sense of oppression in the chest, which 
lasted two or three days at a time, and which ended when she had coughed up 
about one pint of fluid Her physician aspirated her chest and removed about 
a pint and a half of fluid , this procedure gave her marked relief She improved 
rapidly and came to Everett about two years before she consulted me She 
was fairly well until a year before, when she had again felt pressure m the 
chest and into the left shoulder and arm, and the cough and shortness of breath 
on exertion had returned She did not have fever or chills She lost some 
weight, and her symptoms gradually became more marked 

Physical Examination — Examination revealed a young woman, slightly under- 
nourished, 64 inches (162 6 cm) tall and weighing 116 pounds (52 6 Kg) 
She appeared a little restless and had a slight cough There was slight promi- 
nence of the eyeballs, but no other phenomena of the eye suggestive of hyper- 
thvroidism The pupils were equal and reacted to light and in accommodation 



Fig 1 — Roentgenogram showing the mediastinal tumor ten days before 
operation 

the sclera was clear Examination of the ears, nose and throat showed that 
they were normal The thyroid gland was not enlarged The chest was slender 
and symmetrical, though there was slightly greater expansion on the right side 
than on the left There was an area of dulness over the left side of the chest, 
extending from above the third rib downward over the cardiac area and from 
2 S cubic millimeters outside the left mammillary line to 5 cubic millimeters to 
the right of the sternum Percussion showed that the right border of the heart 
was 5 cubic millimeters to the right of the midsternal line The breath sounds 
over the left lung were free, with an occasional rale at the third interspace 
The left border of the heart could not be outlined, as the area of precordial 
dulness merged with that of the tumor The sounds of the heart were regular 
in both rate and rhythm and free from murmurs 

The gastro-intestinal organs were apparently normal, the abdomen did not 
show any evidence of tenderness, and no masses were present Examination 
showed that the extremities were normal The glands were not enlarged 
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The urine was normal examination of the blood showed hemoglobin S5 per 
cent, erythrocytes, 4,300,000, leukoc\tes, 7,600, poKmorphonuclcar neutrophil' 
61 per cent The Wassermann reaction on the blood was negatne 

Fluoroscopic examination repealed a large smooth mass m the mcdnstinum 
the shadow' of w’hich measured about 10 cm The heart was pushed imrlcdh 
to the right, 8 centimeters to the right of the midstcrnal line The excursion 
of the right lung was good That of the left was limited because oi pressure 
from the tumor The mass evas well anterior 

Exploiatoiy Thot acoccnicsis — The needle was inserted at the left lourtli inter- 
space, about 2 inches (5 cm) from the sternum, with the patient under the 
fluoroscope The needle, after being pushed through the wall ot the chest met 
firm resistance It was carefully forced through the resisting area for about 
1 inch (2 5 cm) Then a mucoid, gljcenn-hke fluid began to leak awa\, and 
450 cc of it w'as removed The patient did not experience am distress, md 



Tig 2 — Roentgenogram taken three months liter the renioi il oi the tumor 
shown in figure 1 

went to her home that cicning She was fairh coiniorlable lor lour vitl' 
then she returned, coinpaining of her old simptoms The tumor was aspirated 
again, and 350 cc ot fluid was renioeed 

The chemical anahsis of the aspirated contents from the dermoid cest 
showed an oih, \cIIow, mucoid material containing crvstals oi cholesterni inrl 
some squamous cells Microscopicalh, it showed fat drojilets fc'iole s'e rin 
material) and a few squamous cells, but no hair 

Opnattoil Olid Coiiiw — On \ug 29 l')26 the iiatient entered the (leitrd 
Hospital and on August 30, 400 cc of nnliogam -brow n fluid \ is riinoeed 
she again felt comfortable On Sept I, 1926 an operation was iierio’-ined I'piJe- 
procaine In drochloridc and nitrous oxide atiesthcsn \ii incision \ is mid, r i 
the left side from a point on the lower border ot the stern >1 end o 'It er< d 
costal cartilage arching downward with a medial cenne'ite to i pm it o' i 
sixth nh, ju«t below and outside the nipple The hre'st i» d jiec’ora! int".-' 
Were dissected completeh ironi the wall oi the rbe't •'iid t: ' fl'>p a ' 
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out Three and a half inches (8 8 cm ) of the sternal ends of the third and 
fourth ribs were removed subperiosteally, and an incision was then made 
through the remaining wall of the chest (intercostal muscles, perichondrium, 
fascia) down to a point where dense fibrous tissue was encountered I had 
expected to encounter the pleura in the exposure, but fortunately the cyst had 
forced the pleura of the left lung laterally to such an extent that the onl> 
connective tissue encountered by the incision was the wall of the dermoid cyst 
An aspirating needle was then passed through 1 inch (2 5 cm ) ) of fibrous 
tissue before 400 cc of fluid within the cyst could be aspirated By careful 
sharp dissection and digital separation, a line of cleavage was found between 
the cyst and the left pleural sac Separation along this line of cleavage was 
continued mainly by the right index finger, when digital separation became 
impossible, sharp dissection was continued until another line of cleavage, separ- 
able by the finger, was found In this manner the entire cyst was freed and 



Fig 3 — Immense cavity in the mediastinum after removal of the c>st 

removed from the mediastinum Five gauze packs were placed in the cavity leit 
by the removal of the cyst The entire thickness of the incised chest was 
approximated and held in position by three retention sutures of silkworm gut 
The skin was approximated with skin clips 

Gloss Pathologic Obseivatwns at Opeiahon — The cyst was inches 

(21 5 cm ) long and 4% inches (113 cm ) at its greatest diameter, with a taper- 
ing apex Its outer wall was composed of dense laminated, fibrous connective 
tissue, which was separated from the adjacent pleura and tissue of the medi- 
astinum by a less dense and somewhat spongy layer of connective tissue The 
average thickness of the wall of the cyst was one fourth of an inch (063 cm) 
In two places it was thickened by the formation of papillomatous, teathke pro- 
jections about the size of a pea, which arose from the inner wall of the cyst 
by a broad base The wall of the cyst on the side next to the lung was smootii 
and pearlj, and was almost completely covered with a brownish, caseous or 
salve-like deposit, about one eighth of an inch (03 cm) thick The fluid vithm 
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the c\st \\as a dark mahogan\ brown Snict oik point on tin. linim, ot tin wnli 
ot the c\st appeared to ha\e been the Mte oi i retent iKinorrlum it Muiud 
probable that the dark color of the fluid was. due to a hemorrh.ice iroin this point 
The CNSt contained 400 cc ot fluid at the time ol operation Con.rtn to 
expectations ectodermal dcinatnes such as hair teeth or naiK were not imind 
in the c\st 

The patients pulse became irregular and weak when iraetion was mule 
on the c\st during its rcmoial One-hall cubic eeiitimeter ot epinephrine w i- 
given subcutaneoush , with good results Her eenuhtion reinuiied ge'od other 
wise throughout the operation 

Postoptiahvc Comte — Postoperatne reeoeere was uiieientuil T lie pitient 
rested quieth and required little morphine On Septemiier 1 one eau e pul 
was renioecd Two dais later the other packs were remoied and eonsuUr 



1 ig 4 — Patient tnedaes ifter tile remne il oi the e\sl 

able serosangnineoiis diseliarge was present The wound w is eleui uni tin 
patients general condition was good though she hid some difiuiiltv in hte ilh 
mg and required an occasion il Inpodermic ol morphim to reluee pun 

On September 8 the patient's progress hid been luoiihle I’leui'v oi 
eleeation of temperature to 102 P sIk w is p] leed in tin prom luisitum lot 
downward to secure belter drainage ind lollowing i proiiiM diseliu i ni 
serosangiiineous mitenal her temperature deelined to noinid 

On September 10 the patient w is u]) in i wheel ehui Ml iitiin ' iti 
remoeed the wound was eUaii ami her geiierii eundition w is j ood 

Be September l.S she had iieen p.irih imbiilitore lor i wul ''In iit nd 
slept well and breathed without difliciilte Shi idmitled th it In r hri u! o 
was ireer than it had been lor months '1 he wound w is i h ui ud I'l p 
for a granulating area 1 inch (2 a cm ) in di muter it w i ilosin ' i , ^ • 
was discharged irom the hospml with nisiriutions to iip.i>'i u il . . i. < 
lurther oiisereation and tor dressing 
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On October 5, the office record showed that the wound had healed com- 
pletely The patient was feeling comfortable and well and gaming slightly 
in weight 

By Jan 12, 1927, she had gained 15 pounds (6 8 Kg ) in weight She had 
returned to work, and said she felt better than she had for five years She 
did not have any discomfort in her chest The operative wound was firmly 
healed, and to all appearances the result of the operation has been a complete 
cure 

Pathologic Report — Sections made from the wall of the cyst showed epithe- 
lium, sebaceous glands and connective tissue 
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SUBUNGUAL MELANOMA 

HIjTCHINSOX’s mel\xotic \\hitlo\\’^ 

NATH\N A WOMACK, MD 

ST LOUIS 

Subungual melanoma is gnen a somewhat mLon‘'i)icuou‘' pi in m 
the usual discussion of melanotic tumors It appeals to he a much 
more common lesion than the small number of repoitcd cn^-cs would 
spggest In four of the tw'entj-six patients w’lth melanoma who wcic 
treated at the Barnes Hospital, the condition had its origin in the n.til- 
hed While Hutchinson ^ w'as the first to emphasize the lesion and gi\c 
a lucid description of its clinical characteristics, attention hid picMou^h 
been given to it by othei ohserceis- Hcitzler^ has rccenth puhlishnl 
a careful review' of the previously leportcd cases, to which he adiN two 
Since then, Jones'* has described thice, and Chaincnct «ind Dubuuilli 
one I w'lsh to add four bringing the total of reported c iscs u]) to 
tw'enty-fivc 

REPORT 01 CASES 

Casu 1 — A while laborer, aged 53, was first admitted to Birnc'- Hosinial on 
Xo\ 5, 1915 A diagnosis of acute cardiac decompensation with niricnl ir lihril- 
lation and chronic ealeular disease was made He also hid ehronic diffi se 
nephritis Follow nig digitalization and rest in bed, he inipro\ed nurledh md 
was discharged from the hospital He was again admitted on Dee 10 ]^\7 
complaining of an ulcer of the finger For about six %eirs jireMou^h, he hid 
noted a piginciiled spot beneath the nail of the second finger oi the Kit h md 
This lesion had not ch inged in size until six months before the '■econd admieeio i 
when, following trauma, it began to grow rapidb and fiiialh ulcer itevl Thin 
was no appreciable pain 

On admission, he presented a deeph pigmented nicer nnohing tb' late''”! 
side of the nail-bed, with destruction of the nail in this region I he iiln r \ i-- 
1 S cm in diameter and was surrounded In a iltisks red are i e xteiidii e oei ’■ tl > 
entire distal phalanx The glands were not paljiable in the ixill ir\ o' epitn I'b "• 
regions Because oi the cardiac condition the finger w is impui ited ii I'e' 1 i il 
anesthe'-ia without di'^ection ot the reg'onal hmph nrxb s lie ]) it < i' 


‘From the Department oi Siircerx Washington Ln'\('''it Sc' ■ d 
Medicine and Barnes Hosjntil 

1 Hutchinson Brit M I 1 -4^1] IfvVi 

2 Boxer, quoted irom Hert-’ler G->' med <le P ir D'd ji 2'2 

' Hertzler \ F Mel no’da-to n i oi \ nl pi d ( 'iF ' > i e ' 

\rch Dcrmat Sx]>h C "(d (Dec i P'22 

4 lemev T B \nn Sur,. SO 830 lOJg 

5 Clnixeut "'id Dib'eml'l P’ ’’ e* me' dt t" "■ 3 _r 




Collected Cases of Subungual Melanoma 
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discharged eight days later He was again treated at Barnes Hospital for heart 
disease in August, 1918, and later in January, 1919 There had not been anv 
evidence of recurrence up to this time 

Case 2 A white laborer, aged 47, gave a history of having mashed his right 
thumb in 1920 It became infected, and the nail was lost In 1921, following 
slight trauma, the nail was again lost, and the nail-bed ulcerated and did not 
heal for some time The patient did not note any pigmentation of the ulcer In 
1922, he struck the nail slightly with a baseball, with the same sequence of events 
1 his ulcer did not heal , it became black and caused a slight amount of pam He 
was seen at Barnes Hospital in November, 1923 At this time he presented a 
fungating ulcer involving the dorsum of the distal phalanx of the right thumb 
There was an area in the center, about 1 cm m diameter, that was coal black, 
the nail was absent The pigmented region was surrounded by a red granulating 
tissue that bled easily There were palpable glands in both axillae A roent- 





Fig 3 (case 2) — Black, fungating tumor entirely limited to the nail-bed, 
gray areas of necrosis are present, the result of secondary infection 

genogram of the thumb showed numerous circular, dark areas in the tuft of the 
distal phalanx, with questionable dissolution of the cortex at several points The 
thumb was amputated at the metacarpophalangeal articulation Axillary dis- 
section was refused The postoperative course was uneventful There has not 
been any evidence of recurrence of the tumor up to the present time 

Case 3 — A white man, aged 64, noted a linear pigmentation in the lateral 
nail-bed of the right thumb in April, 1926 The distal phalanx of the thumb 
began to swell and to become red Only a slight amount of tenderness was 
present The nail-bed was incised by a physician, but pus was not obtained The 
incision did not heal, and in its place there appeared a coal-black, granulating 
ulcer, which eventually involved the entire nail-bed The patient was admitted 
to Barnes Hospital in February, 1927 At this time, there were no palpable 
regional lymph nodes A roentgenogram of the chest did not show an> evidence 
of metastases The roentgenogram of the thumb showed destruction of the bone 
in the distal phalanx Further examination was negative The Ij'mphatic glancs 
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Fig 4 (case 2) — Section sliouing both spnuilc •’lul roniHl cell' \ ith rltipU 
staining nuclei, onK a siml! amount oi pigment mu] nnn\ snnil Moor! \i civ 
arc present 
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of the axilla and the anticubital fossa were dissected out, and the thiiwh dis- 
articulated together with the first metacarpal bone The postoperative course was 
uneventful There has not been any evidence of recurrence in the short tune 
that has elapsed since the amputation “ 

Case 4— A white woman, aged 68, had an incomplete history The patient 
presented an extensive, black, fungating ulcer involving the entire finger nail-bed 
The pathologic specimen was sent to this laboratory Several large, black lymph 
glands were removed from the axilla in February, 1914 The patient has 
disappeared from observation and is presumably dead 

PATHOLOGY 

Each of these patients piesented a black, fungatmg ulcei involving 
the nail-bed The ulcei s, as a lule, weie fanly well demarcated from 
the surrounding skin It is an interesting fact that because of the black 
discoloiation, two of the patients were first treated by other physicians 
foi gangrene 

Microscopically, all of these cases showed two types of cells, piob- 
ably representing diffeient degrees of differentiation The piedom- 
inating cells were spindle shaped and giew in interlacing masses into 
the subcutaneous tissue down to the bone The nuclei took a fairly 
deep stain Mitoses were rare Numerous areas of pigmented cells 
wei e intei spersed throughout The pigment was both inti acellular and 
extracellular, and in several legions phagocytic cells containing pigment 
could be demonstrated The other type of cell seen was polygonal oi 
spheiical and presented, relatively, many more mitoses The nuclei were 
vesicular, with only a small amount of cytoplasm Pigment was also 
found in these cells, but to a lesser extent than in the spindle-shaped 
cells 

The local lesion is limited by the fascial planes of the distal phalanx 
in a manner similar to that seen in infections This phenomenon led 
Hutchinson to devise the term “melanotic whitlow ” In many of the 
cases that have been reported by various observers, the lesion was first 
noted as a lentigo, or discoloration of the nail-bed This may remain 
dormant for an extremely vaiiable time Subsequent extension is first 
by way of the regional lymphatics, metastases being first noted in the 
anticubital and axillary spaces befoie distant metastases are apparent 

PATHOGENESIS 

The origin of melanotic tumors has been much discussed The 
cell type has been considered epithelial, mesothehal and endothelial by 
different observers The endothelial origin suggested by Reckhng- 

6 Since I sent the manuscript for this article to the publisher, the patient has 
returned with pulmonary and abdominal metastases and an enlarged gland m 
the posterior triangle of the neck 






674 


ARCHIVES OF SURGERY 



Fig 8 (case 4) — A shows a section taken through the primary lesion The cel- 
lular outline IS obscured by the extracellular deposits of pigment Many leuko- 
cytes may be seen B shows a section taken through the metastasis to the axillary 
lymph nodes No lymphatic tissue may be seen Both round and spindle cells are 
present, a few of them containing pigment 
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hausen has found htlle support Unna ni^i^tcd on an tpulith -1 u" 
while Ribbeit championed that ol ine^-otlKliuni 1 he ino-i 
studies, perhaps, arc those ol Bruno Blocli ' and In^ a^-ou'u- i i'< 
ha^c been able to demonstiate a melanin-producin': icrmciu 1" ih i.i 
melanomas and in certain normal tiv^iicc b\ the ii-c oi 1 ptr cun ^ - 
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Diagnosis — A shallow, granulating ulcer in the nail-bed of a patient 
over the age of 40 should always be viewed with suspicion, especially 
if the ulcer does not tend to heal This is true regardless of the history 
of the injury The presence of pigment is pathognomonic Any pig- 
mentation in the nail-bed of a middle-aged patient should be carefully 
watched, whether or not ulceration is piesent 

Treatment and Prognosis — The tieatment consists of early amputa- 
tion of the phalanx with dissection of the legional lymph nodes Most 
of the patients who have been observed long enough have died from the 
disease, however, lymphatic dissections were made in few of these 
cases until after metastasis had occurred, in many, local cunettings were 
fi equently jiei formed before amputation Because of the variability of 
the time before metastases occur, one cannot but feel that early complete 
operation would accomplish better results There is little evidence to 
indicate that radiation, in the form of either radium or the roentgen 
ray, is of much value 

CONCLUSIONS 

1 Fifteen per cent of all melanomas at the Barnes Hospital were 
found to be subungual 

2 These tumors are probably of epithelial oi igin 

3 Pigmented ulceration occurring in the nail-bed of a patient above 
the age of 40 is a frequent occurrence 

4 Early amputation of the phalanx with dissection of the regional 
lymph node is advised 
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I‘ig 1 — Photograph taken immediately before the operation, showing bulging 
of the internal aspect of the knee, most prominent on full extension 
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jTjg 2 — This photograph shows almost the actual size of the cjstic interna! 
semilunar cartilage The suture is taken through the posterior superior end o 
the cartilage 


z idi:k-j irrL—c) SI s or sl iiri 's t 


f s 


Xeithtr oi tlic^c mo\cmcnts wit limiicd 1 i'c'c ^ < 

Tile dnpiiosic ot osts oi the intern d <-c nih it c r. ’lee ' *’ 
inadt (fig 1) 

Opiraliott — \n operation w ■<= perlurmeKi <rn M ir< i 2-^ ('27 i 
an Lsmarch tourniquet \ 4-nich lonpitiidin d n c.v . i t, >' < 

the swelling The c\‘;t pree^nted dirccth h ’e un tl e ('■ , i i 



1 U ' — "^1 1 1 e<’U ( e^i' letl ' •‘i I'l'’ i ' c 

ai.d V uh 'p viv 4 p if \i t < ' 'S' 

<il the Cirtll.vt "-e h’ ( 1 1 \ t I ' 1 I 

lh'< V < ' : I ’f' ’ ' P ’ ’ ’ 

1 1 ' P ' ' I ’ ' ' ' 

s !' «t I »' 1 I ' ' t ' ' ' 

P ' . e . e ’ t 

, t 1 t ( r, ^ 



680 


ARCHIVES OF SURGERY 


adRerent to the capsule of the joint, and strands of fibrous tissue dipped down 
between them at some points The cysts contained dear, thick, gelatinous 
material grossly identical with the material found in ganglions A small portion 
of the capsule was removed with the cysts, and the deep structures were closed 
with chromic catgut The skin was closed with silk, and a light plaster of Pans 
bandage was applied with the knee in full extension (fig 2) 



Fig 4 — Multilocular cysts completely within the semilunar cartilage 


Gloss Pathologic Obseivahons — The collapsed cystic left internal semilunar 
cartilage was roughly triangular when viewed from its upper surface The 
cartilage measured about 6 cm in length along its inner free border The 
cystic area, which sprang from the outer vascular portion of the cartilage, was 
confined mostly to its middle third, though it extended for some distance ante- 
riorly and posteriorly The inner avascular fibrocartilage was consequently 
affected, being somewhat ividened and thickened posteriorly and rather smaller 
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contained several small multilocular cysts within the substance of the cartilage 
surrounded by an edematous and, in some places, apparently necrotic cartilage 
The inner avascular portion of the cartilage was thin The next sections were 
made through the region of the largest cysts and showed collapsed cysts, some 
of which had been originally as much as 2 cm in diameter They were separated 
by white fibrous septums, the intracystic surfaces of which were smooth and 



Fig 6 — Small communicating synovial-lined cysts The synovial endothelium 
IS heaped up in one region 


shiny These cysts communicated with each other, and as they extended laterally 
and upward thej"^ were applied to the internal lateral ligament and the capsule of 
the joint With the accumulation of fluid, the walls had become thin Only a 
fragment of noncystic semilunar cartilage remained attached to the cjsts in tins 
region The last section, taken through the semilunar cartilage still further 
anterior to the mam cystic mass, did not contain cysts 
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a gradual transition from the better preserved to the necrotic cartilage, the 
necrotic area was not encapsulated, nor was vascularization present in the 
avascular necrotic cartilage Many new vessels had appeared in the outer vascular 
portion of the meniscus As in the first section, true cysts were not seen 

In the third section, the first true cyst appeared Practically all the avascular 
semilunar cartilage was necrotic The nuclei and cytoplasm did not stain 



Marked edema, vacuolization and space formation were present In about t ^ 
middle of the section a large cyst occupied two low power fields It was me 
by a membrane of flattened cells, two or three rows thick Immediately e 
this lining layer was a narrow zone of fibrillar connective tissue „ 

cartilage completely surrounded the cyst and composed the rest o 
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cysts aie ganglions that anse as the lesult of softening and colloid 
degeneration of paia-aiticiilai, tendinous or periosteal tissues about the 
knee, owing to deficient nutrition following trauma Pheinistei also 
favors this idea, but does not believe in the piimaiy vasciilai oiigin 
of the cysts oi in the invariable association of trauma with the coii- 
aition He, like previous authois, did not find endothelium lining the 
cysts The impiession we gamed fiom these papers was that the his- 
tologic studies were made only from the large cystic aieas, which aie, 
as we have shown, not entirely chaiacteristic of the true natuie of 
the cysts 

According to Fishei,- there is little doubt that these cysts are 
ganglions which originate m the tissues between the peripheral suiface 
of the caitilage and the synovial membrane which covers it at this spot 
Mucoid degeneiation of the connective tissue takes place, in which the 
fibiocartilage at the penpheiy of the meniscus may participate 

The view maintained by Jean," Allison and O’Connor-* and Klein- 
beig^ IS that the cysts lepresent the end-results of a degeneiative 
process in the caitilage According to Allison and O’Connoi, a non- 
laceiatmg injuiy mterfeies with the blood supply to the cartilage and 
finally icsults in degeneration and foimation of cysts Kleinbeig is in 
accord with this view 

Ollerenshaw ® was the first to find a flattened endothelium, similai 
to synovial membrane endothelium, lining the cysts On the basis of 
this observation, he opposed the idea of degeneration cysts or of cysts 
following hemoirhage, and advanced the conception of then develop- 
mental oiigin He believed that small endothelial nests, included in the 
cartilage during its development, began to secrete and became distended 
following trauma Kleinberg also repoited endothelium lining some of 
the cysts, but he believed it to be of lymphatic oiigin 

In our case there was no doubt about the synovial natuie of the 
lining endothelium Such a lining layer was found in all the smaller 
cysts The laiger cysts weie lined in places by flattened cells which 
might possibly have been fibroblasts, but which weie piobably flattened 
endothelial cells because they showed giadual tiansitions to this type 
We cannot say definitely whether these C3^sts resulted from congenital 

5 Phemister, D B Cysts of External Semilunar Cartilage of Knee, J A 
M A 80 593 (March 3) 1923 

6 Jean, G Bull et mem Soc nat de chir 1 775, 1924 

7 Kleinberg, S J Bone & Joint Surg 9 323, 1927 

8 Ollerenshaw, R Bnt J Surg 8 409 1921 
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CONCLUSIONS 

1 We report a case of C3'^sts of the internal semilunar cartilage in 
a 3mung man, in whom the condition became apparent several weeks 
after he had wrenched the knee 

2 This IS the third reported case of C3 sts of the internal meniscus 

3 C3'sts of the semilunar caitilage are tiue C3"sts and are lined b3 
a S3novial-hke endothelium 

4 \Ye belieie that the C}sts are piobabl3’- congenital in origin 

5 Tiauma is present in about half the cases and is onl3 an initiating 
factoi which leads to a rapid filling up of the prefoimed c3Sts with 
secretion 

6 C3'^sts of the semilunar cartilage are more piominent during 
extension than during flexion Dm mg flexion they can extend further 
into tlie knee joint, because moie 100m is made for tliem and the capsule 
to which the3'^ are adheient peiipheially is taut 
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Moynihan® gives the time of occurrence of the ulceis aftei operation 
as from ten days to ten years, with the largest numbei of patients 
showing symptoms within the first year 

Most authois consider a high degree of hydrochloric acid and opera- 
tive trauma as the important cause of jejunal ulcer In a report of 309 
postoperative jejunal ulcers, Erchenbiecht ® was of the opinion that there 
was a primary injury of the jejunal wall from operative trauma and 
further corrosion by gastric juice, while Haberer and Denk " have found 
ulcers in the line of the clamp of previous operations They state that 
the mechanical factors are most important, and that the more difficult 
the gasti o-enterostomy the more frequent is the occurrence of post- 
operative jejunal ulcer 

After an extensive study of 170 resected ulcers, Oiatoi ® concluded 
that inflammation of the jejunum following gasti o-enterostoiny was 
secondary in jejunal ulcer, that in addition to an unknown factor of 
general character in the stomach, there was a hyperplasia of the mucous 
membrane of the fundus , and that when the element of trauma due to 
clamps or too small an opening was added, chronic jejunal iilcei 
1 esulted 

According to Kausch,® the amount of compression from clamps that 
caused injury to the mucosa was alwa)’^s a variable factor He believed 
that the difference in the technic of the various suigeons probably 
explained the apparent geogiapliic distribution of chronic jejunal ulcer 
in Germany and m Austria Many authors (Roedei,^® Konjetzny,^^ 
Pauchet,^® Woolsey and Terry have observed ulcers in the line of 
the clamp of previous operations and have consideied this form of 
trauma as an important contributing cause 

5 Moynihan, B Jejunal Ulcer, Abdominal Operations, ed 4, Philadelphia, 
W B Saunders Company, 1926, p 288 

6 Erchenbrecht, H P Em Beitrag zur Kasuistik des Ulcus pepticum 
jejuni postoperativum, Beitr z klin Chir 127 365, 1922 

7 Haberer and Denk, cited by Kausch, footnote 9, ninth reference 

8 Orator, V Beitr zur Magenpathologie (histologische Untersuchunjen an 
klmischen Resktionsmatenal) Virchows Arch f path Anat 255 637, 1925 

9 Kausch, W Das Ulcus pepticum, Handbuch der Praktischen Chir 3 289, 

1923 

10 Roeder, C A. The Relation of Surgical Technic to Gastro-Jejunal 
Ulcer, Arch Surg 3 622 (Nov ) 1921 

11 Konjetzn^, G E Entzundliche Genese des Magen-Duodenal-gechvurs 
Em Beitrag zur Kenntnis der Atiologie, Pathogenese, und Therapie Magcn- 
duodenal geschwurs. Arch f Verdauungskr 36 189 (Dec) 1925 

12 Pauchet, V Ulcus jejunal post-operatoire, Bull Acad de med, Paris 
83 527 (June) 1920 

13 \Voolse> J H Gastro-Jejunal and Jejunal Ulcer, Cause, Diagnosis an 
Treatment, S Clin N Amer 3 657 (June) 1923 

14 Terr}, W I Ulcer of the Jejunum following Gastro-Enterostom>, J 

A 75 219 (Jul} 29) 1920 
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The most direct evidence of injur} to the jejunal mucosa from 
clamps has been given by Coffey A patient, on \\ horn he had jiei - 
formed a posterior gastio-enterostomy for ulcer, died fiom liemor- 
rhage fifty-six houis after the operation The opeiation was perfoinied 
m thirty minutes Autopsy revealed an acute lesion in the line of the 
clamp with erosion of a blood vessel Coffey has also obsened similar 
injuries of the mucosa of expeiimental animals which were operated on 

Ivy and others have repoited that chronic peptic ulcei is laieh 
seen in the experimental animal He found onl) two chionic ulcers 
at postmortem examinations on 850 dogs, one m an animal fiom which 
the thyroid and parathyroid had been removed, and the othei m an 
animal in which the panel eatic duct had been ligated 

Mann and Williamson^" produced chionic jejunal ulcers m 90 pei 
cent of the dogs on which they expeiimented by an extensne opeiative 
diamage of the duodenum into the ileum More lecentl), I^Iorton 
repeated this w'Oik and obtained chronic ulcei s in 100 per cent of the 
animals, in which, he states, the operative w'ork w^as done without the 
use of lubbei-coveied clamps Hy’s contention is that trauma and 
the poor physical condition of the animals are important piedisposing 
factors m chiomc expeiimental ulcei By keeping up a good state of 
nutiition, he obtained only a small number of ulcers, and when clamps 
weie eliminated and a Polya opeiation perfoimed, no ulcers lesultcd 
In my laboiatoiy experiments,-® 30 jser cent of the chronic jejunal 
ulcei s w'eie pioduced when Polya opeiation w'as pei formed w’lth clamps 
and the animals weie in a pool physical condition Healthy jejunal 
mucosa is indifferent to gastiic secietions in dogs, according to 
Doghotti and Riccio They w'eie unable to pioduce ulcei s in dogs 
w'hen the operations w^ere done wnthout unnecessary traction or injury 
to the tissues Theie are, how'e\er, no recoided observations of the 
appearance of the mucosa m the line of the clamp soon after operation 
The piesence of a chionic ulcer from one to two months later is 
indirect proof of a possible original operative injun to the intestinal 
wall 


15 Coffe\, R C A Plea for More Direct Metliods in Dealing with Gastric 
Ulcers and Cancers, J ^ M A 57 1034 (Sept 23) 1911 

16 Iv), A C Contributions to the PInsiologa of the Stomach, \rch Int 
Med 25 6 (Jan ) 1920 

17 Mann, F C , and Williamson, C S The Experimental Production of 
Peptic Ulcer, Ann Surg 77 409, 1923 

IS Morton, C B Obscraations on Peptic Ulcer, \nn Surg 85 207 (I'ch ) 
1927 

19 I\\, A C Personal communication to the author 

20 Gallagher, M J, and Mullen, B P Gastric Llccr Studies, unpublished 

21 Doghotti \ M , and Riccio, r Tejunal Ulcer \iter Gastro-Enterostom\, 
Urch Ital di Clnr 10 821 (Dec ) 1924 
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EXPERIMENTAL WORK 

Technic ^Normal, medium sized, healthy dogs were used After two or three 
operations on the same animal, some emaciation, cachexia and infection of the 
skm were usually present Ether anesthesia and aseptic technic were used in all 
operative work Rubber-covered stomach clamps were employed in some of the 
experiments In most cases, Young’s tongue clamps were used Thev hare 
smaller blades, and consist of two soft, corrugated rubber pads, 2 b} 1 bv 04 
cm , held m two elliptical shaped, thin, metal rings at a distance of 3 mm from 
the point of application to the bowel (fig 1) These clamps are more easily 
applied with less unnecessary trauma It was thought the corrugations in the 
rubber pads of the clamps might prevent uniform pressure The use of smoottt 
pads made no perceptible difference in the results 



Fig 1 — Young’s tongue clamps used in pressure experiments on the bowel 

Clamps were applied to the sites of most frequent occurrence of chronic ulcers 
m the stomach, duodenum and jejunum, and to other parts of the jejunum, 
ileum and colon for comparison The time of application was carefully obser\'ed 
The shortest time a clamp w'as applied was fifteen minutes, while the longest was 
one hour and twenty-five minutes In addition, the length of time of the return 
of circulation to the clamped area was noted in all cases 

The third important factor in regard to the use of a clamp was the amount 
of pressure used An accurate method of measuring this pressure was attemptc 
through experiments with an instrument devised by Dr A J Carlson, which wi 
he discussed later The bowel was not clamped tightly, only sufficient pressure 
to produce local blanching was applied This was assumed to represent t e 
pressure necessary to secure hemostasis in operations on the gastro-intcstina 
tract (m an animal to be killed an incision was made through such a blancie 
area of the wall of the bowel, only a slight amount of oozing occurred! 
Hemostasis or a local anemia was produced bj' the pressures applied 
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In some of the experiments, two superScialh looseh tied silk sutures 1 cm 
on either side of the clamp, were inserted as markers 

Followmg operation the animals were placed on an ordinan laboraton met 
of bread meat and water There was marked disturbance of nutrition pirtic- 
ularh following trauma to the duodenum Xo attempt was made to keep the 
animal in a good state of nutrition since it was desired to know the iiifliunct. 
of a poor physical condition on the production and healing of traumatic lesions 
of tlie gastro-intestinal tract 

Twentj animals were studied In most cases from two to four expcnnunts 
were pertormed on each animal at carious times For the sake of cleanies« and 
brecntc, the experiments will be dnided into tour groups In the tirst group 
the amount of pressure necessan that produced blanching of the intestine w-'s 
obsened m ten animals In the second group clamps were applied to the walls 
of the stomach and duodenum ot ten dogs Lsualh two clamps were apphcd 
on different areas at the same time In the third group the major pancreatic 
duct was ligated at the same time clamps were put on the stomach and duodenum 
In the fourth group the application ot clamps was carried out on the lower 
jejunum, ileum and colon 

Histologic studies were made of most •»cute lesions and of tlio‘>e area"; which 
had healed 

Gastric anahses were made on tliree of the animals in group 2 betore and 
after the clamps were applied The dogs were gnen 200 cc of meat juice and a 
slice of bread After from thirtc-fi\e to fiftj minutes, aspirations ot the stomach 
were made without an anesthetic 

Measurement of Pressure ni MiUunetcrs of Mercury \ecessar\ to Produce Loial 
Blanching tn the IFall of the Intisttncs and tn the Sion aeh — \n instrument 
decised be Dr A J Carlson was used (fig 21 The apparatus consists of ■> 
rectangular metal platform in one end of which is an upright steel rod which 
holds a glass tube of desired length with an 8 mm bore The lower end of the 
tube is co\ered with a rubber diaphragm On the side ot the glass tube is an 
extension to which is attached rubber tubing with a glass funnel, b\ raising or 
lowering this intake the height of tire column of mercurv can readih be raried 
An adjustable millimeter ruler is attached to the side of the glass tube The 
platform was set o\er the abdominal incision and a loop of bowel or stomach 
placed on the platform The glass tube was then lowered to the margin oi the 
bowel B\ derating the intake tlie mercurr was increased distending the rubber 
diaphragm which exerted pressure on the wall ot the bowel When blanchinc 
appeared the intake was lowered until the normal color returned B\ repeating 
this procedure tire blanching point was again observed and recorded 

E\en with the greatest care and br observing doseh all factors it was noted 
that the readings \-aried greath, not onh m different parts of the gastro-intestinal 
tract, but also m the same part at varied intervals and under different degree' of 
anesthesia and intestinal activitv 

The experiments were performed on ten dogs three of wnich were killed the 
next dav for examination of the mucosa after varied pressures ot mcrcurv had 
been applied for trom tliirtv -eight to fortv mmutes The remaining se en 
were U'cd m subsequent applications oi clamps 

The capillarv pressure taken at the lia'C of the ftn^cr-inil in two 
persons was found to be 51 and 54 mm ot mercur} vvuli this lU'tru- 
ment Von Recklinghausen-- In a different instrument cpvcs 55 mm 

22 \di Rcckhnchaiisea cited In Howell \\ H Textbi'k ni Pn - ^ 

ed 6 rniladelphia Sounder- 1‘^IS p 49*5 
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of mercury as the capillary pressure m man at the base of the finger 
nail, while Danzei and Hooker,-® by a more accurate apparatus, gives 
an average of 22 2 mm 

RESULTS OF EXPERIMENTAL WORK 

Group 1 — The local blanching pressures m ten dogs were observed 
to vary on the different parts of the gastro-intestinal tract with the 
degree of anesthesia and the activity of the animal The difference in 



Fig 2 — Instrument used for measuring anemia pressures of the bowel in 
millimeters of mercury, with a loop of duodenum on the platform 

pressure is probably explained by the difference in the anatomy and 
the physiolog}^ of the various portions 

In dogs 18, 19 and 20, pressures in millimeters of mercury weie 
applied to the walls of the duodenum for from thirty-eight to fort\ 
minutes, and the animals were killed the next day There were no 
gross changes in the mucosa when pressure was less than that necessarr 

23 Danzer, C S , and Hooker, D R Capdlary Blood Pressure m Man, A.m 
J Plnsiol 52 136, 1920 
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to produce local anemia For example, when the blanching pressure of 
150 mm of mercury was applied for forty minutes in dog 19, two 
superficial circular areas of necrosis of the mucous membrane were 
found twenty-four hours later 

As the readings of capillary pressure obtained at the base of the 
nail in two persons were approximately the same as those found by 
other observers with different instruments, the high figures obtained 
for blanching on the bowel is partly explained by the anatomy and 
physiology of the different parts Two factois of importance are 
1 The intestinal lumen must be collapsed, that is, just sufficient pressure 
must be exerted to bring the walls together to obtain the zero point 


Table 1 — Synopsis of Ex penments of Met any Readings on Ten Dogs in Gioiipl 
(The Figiit es Indicate Millunetci s of Met cut y Requited to Ptodiice Anemia) 


k 



Duode- 

Jeju 


Time 



Dog 

Date 

Storm eh 

num 

num 

Colon 

Applied 

Results 

Remarks 

>> 

11/30/26 


175 

170 

160 



Light anesthesia 

8 

12/10/26 


145 

140 

150 



Deep anesthesia 

10 

12/14/26 


155 

150 




Deep anesthesia 

12 

12/17/26 


157 

155 




Deep anesthesia 

14 

12/23/26 

1 / 20/27 

161 

150 

140 




Deep anesthesia 

10 

190 

100 

133 

130 



Light anesthesia 

17 

2/ 7/27 

170 

184 

173 




1 iglit and deep 



175 

153 




anesthesia 

18 

2/ 8/27 


160 



100 mg of mcr 

^ormal 

Inemia not pro 






curj to diiodc 

mucosa 

duced with 100 







num for 40 


mm of mcrcurj 







minutes 



19 

2/ 9/27 


130 



150 mm of 

Supcrficiiil 

Anemia produced 







mcreurs for 

erosions 4 by 

with 150 mm 







40 minutes 

3 mm of 
duodcntiil 

of mcrcurj 








mucosa 


20 

2/ 9/27 


150 



75 mill of 

Xonnnl 

Blanching not oh 







mcrcurj for 

mucosa 

sencd with 73 







38 minutes 


mm of mcrcurj 


2 The intestine must be compaiatively free fioni activity Tlie pieseiice 
of peristalsis will cause blanching The resistance of the lubber 
diapliragm holding the column of meicuiy will also add a certain amount 
of error 

The figuies obtained appioxiinate those given by Dawson-'* and 
Burton-Opitz for blood pressuies m the large arteries of dogs They 
have found the blood pressuie of dogs to vary from 104 to 172 mm 
of mercury under various conditions The readings, though high are 
faiih constant for each animal and are not intended to represent capil- 
lary pressures in the intestinal wall, but the pressures in millimeters of 
mercury necessary to produce grossly visible blanching as obser\ed when 
clamps are applied They aie appi oximateh the pressures used in the 
experiments with clamps 

24 Dawson, cited b\ Howell (footnote 23) 

25 Burton-Opitz, cited b\ Howell (footnote 23) 
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Expel nneiits ou Thiee Dogs xvith Acute Duodenal Lesions — The 
animals studied and the method of study are inadequate £oi a pioper 
appreciation of the motor or secretory activity of the stomach It was 
always difficult to get the animal to eat for several days after trauma 
to the duodenum 

In the three animals that weie studied, a delay in the emptying time 
of the stomach was not observed The amount of free acid in dog 1 
was decreased below that observed preopei atively, while m dog 2 and 3, 
there was a low degree of free acid to begin with, and an apparent 
increase in the acidity following trauma to the duodenum 

Dragstedt and Vaughn,-® observed in dogs with experimental pyloric 
ulcer and Pawlow pouches that theie was an increase in gastric acidity 
when the acid secretion was abnormally low to begin with Ivy has 
observed a delay m the emptying time of the stomach in animals that 


Table 2 — Gastnc Analyses on Thiee Dogs with Acute Duodenal Lesions 




Pre 

Post 




Time of 



opentive 

operative 

Quantity, 

Ptco Acid 

Total Acid 

Collection, 

Dog 

Bite 

Dijs 

Days 

Oc 

Units 

Units 

Minutes 

1 

ll/ffi/26 

1 


20 

50 

73 

35 


n/30/26 


7 

0 

0 

0 

35 


12/ 9/26 


16 

20 

14 

65 

45 


12/13/26 


20 

1 

0 

14 

45 

2 

11123128 

1 


57 

3 

25 

45 


12/ 8/26 


14 

2 

5 

15 

35 


12/ 9/26 


15 

22 

IS 

40 

50 


12/13/26 


19 

5 

8 

14 

40 

3 

11/28/26 

1 


30 

4 

60 

65 


12/ 8/26 


9 

4 

10 

72 5 

40 


12/ 9/26 


' 10 

15 

20 

43 

50 


12/13/26 


14 

18 

48 

41 

40 


had acute ulcer of the duodenum This was not present in the three 
animals studied 

Bogendorfer,-® in experiments on dogs, found that lesions of the 
mucous membiane of the small intestine caused a decrease m the secre- 
tion of hydrochloric acid in the stomach In dog 1 this was found to be 
true, when the acidity was high preoperatively 

Iv}'^ -® states that two factors are necessary for chronic ulcer in 
the dog, (1) a temporary lowered body resistance, and (2) a temporary 
pathologic mucous membrane manifested by hypoacidity or achylia 
Because of this view and Bogendorfer’s observations, a study of 

26 Dragstedt, L R , and Vaughn, A M Gastric Ulcer Studies, Arch Surg 
8 791 (MaA) 1924 

27 I\ 3 L A C Experimental Studies on Gastric and Duodenal Ulcer, Am J 
Phjsiol 49 143, 1919 

28 Bogendorfer, L Beziehungen zwischen Alagensaftsekretion und Dunn- 
darm. Arch f Verdauungskr 39 99 (Oct) 1926 

29 Uw, A C Studies on Gastric and Duodenal Ulcer, J 4 M A 75 1540 
(Dec 4) 1920 
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the gastnc secretion m animals with acute traumatic lesions of the 
duodenum was attempted The amount of material studied ho\\e\er, 
IS too small to permit of am definite conclusions 

RESULTS OF EXPERIMENTS IN GROUP 2 

Group 2 — ^In the ten animals of this group it was founa that 
no gross defects of the gastric mucosa weie produced by the clamps and 
only a slight superficial roughness when the} were applied for an 



Fig 3 (dog 3, group 2) —Two acute ulcers of the duodenum scieu di\s after 
pressure had been applied lor one hour 

hour oi more Jlicroscopicalh howeaer, ecar tissue was obserxed 
prmcipalh m the serosa and muscularis from fortx -eight to sixtx-two 
daxs later In the duodenum, acute ulcers occurred m the mucosa 
when “flight blanching was jirodiiced for thirtx-two minutes, complete 
sloughing of the area blanched b> clamps occurred when pressures 
were maintained oxer fiftx minutes leaxmg txpical punched-out acute, 
perforating ulcers Larger areas of the wall of the bowel were trau- 
matired bx rubber-cox ered stomach clamps than bx Youngs damps 
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Acute intestinal hemorrhage and death occurred in one animal on the 
third day from injury to the mucosa of the duodenum when rubber- 
covered stomach clamps had been used Gross injury to the duodenal 
mucosa was not observed when clamps weie applied for fifteen minutes, 
microscopically, exudate, cellular infiltration and superficial necrosis of 
the mucous membrane were noted after twentj'^-four hours In one 
animal with an acute duodenal ulcer, a gastric letention of twenty- 
four hours was observed on the seventh day The animals weie always 



Fig 6 (experiment 7, group 2) — Acute perforating ulcers of the duodenum, 
five days after anemia had been produced for eighty-five minutes Slight super- 
ficial necrosis of gastric mucosa 

acutely ill for several days following tiauma to the duodenum Vomit- 
ing was sometimes observed, but there was always a marked and rapid 
loss of V eight, so that emaciation and infections of the skin frequentlj 
followed 

The acute ulcers of the duodenum all healed rapidly, leaving scar 
tissue in the area of the healed lesions Thinning of the wall and 
slight dilatation vere frequently found in these areas Adhesions to 
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the clamped areas always occurred In animals m a poor state of 
nutrition, trauma to the duodenum was alwajs follo^\ed b} a more 
prolonged period of illness, usualh from fourteen to t^^ent^ da)S 
There was also a slight delay in the healing time of the ulcers 

Group 3 — In this group, the pancreatic duct of three animals ^^as 
ligated with silk, and at the same time clamps \\ere applied trom thirty- 
three to sixty -five minutes to the duodenum and lesser currature of the 
stomach near the p} lorus There was a marked disturbance of nutrition 

Table 4 (group 3) — Synopsis of the Protocols of Thicc Dogs 'uith Ligated Pan- 
creatic Duct and Tiaunia to Stomach and Duodenum Caused ftotii Clamps 


Poctopentu 0 Course nnd 
Return of >\ploritor\ Inpirotonn 

Ex Dun Cireu , * — ^ ^ 

pen tion, lation inten a1 

ment Date Operation Minutes Seconds Daj' Results ind Remark' 


12 12/14/2C Ligated major panerc- 50 

atic duct nith silk 
Toung’s clamp ap 
plied to lesser cur 
raturo of stomach 
4 cm from pylorus 
and to duodenum 
3 cm from pj lorus 

13 2/18/27 Ligated major pancrc 33 

itic duet 12/14/20 
Young's clamp ap 
plied to duodenum 
3 ram from pj lorus 


33 31 


Instanth 4 


14 12/1G/2G I igatcd m ijor pancrc 50 

itic duct loung's 
cl imp applied to 
pjloric end of stom 
acli and to duode 
num 2 cm from 
pvlorus 

15 2/18/27 Ligated m ijor pancrc 33 

atic duct, Young’s 
cl imp applied to 
duodenum, 1 cm 
from pylorus 


IG 1/31/27 Ligated major pancrc- 03 
atic duct Young’s 
clamp applied to 
duodenum, 2 cm 
from pa lorus 


in 


3 


2ft 


20 

G4 


IS 

22 


14 

oft 


Sick three necks enneinted 
and skin infection' pri' 
ent, ndlic'ions to clnmpei! 
ire IS, no pilpahle defects 
in muco'a 


Yoiiiited 'ccond d i\ after 
opintion, cm ici ited and 
ciclictic did fourth daa 
liter operition from pen 
toniti' c It irrh il inflam 
m ition and pctcehl ic ga' 
tricmuco'i, icuti ulcer in 
duodenum noirh hnlid 
1 ba ft 4 cm no ir j>\ lonis 

I m leiiitcd 'kin infatlons 
idliC'ioii' to i! imped 
art. IS of 'toraach and 
duodenum no p dp iblo 
defect' in muco' i of 
cliiiiipLd area' 

Voimtul ‘•etoiid d n aftir 
operation imii<iit<il 
'km infection' adlii‘'ioii' 
to cl imped are i of duode 
num, no pilpibli dtfict 
in muco' 1 

‘'omc lo ' of ucitht ijipo 
titc poor no aointting 
anim il compktilj ncoa 
end nutrition good id 
lic'ion' to cl imped in a 
of duodenum no pilpi 
bit defect m imico'a 


in all the experiments of this group When the dogs were examined 
from fourteen to sixtY-four days after the oiieration, it was found that 
the ulcers healed raptdh with scar formation Subsequent applications 
of clamps to the duodenum of these dogs were followed b\ a ma’-Ped 
loss of weiffht and a lunger period of coiiYalesccnce usualh trom three 
to four weeks The healing time of the ulcer was also dekned One 
of the aninnls died of peritonitis four dars alter the application of a 
clamp to the duodenum for thirt\ -three mimitC' There was a nearh 
healed superficial ulcer of the mucosa The acme ulcers of the 
duodenum were t\picil well defined punched-oiit Ic'ions 
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Group 4 — Six health} dogs ■^^ere used to determine the effects 
of trauma from clamps on those parts of the intestinal tract not 
directly subjected to peptic activity The same factois of pressuie and 
time of application were observed Three of the animals ^\ere killed 
with ether anesthesia on the next da} The lemaining three dogs were 
subjected to exploratory laparotomy and killed after seven, fifteen and 
thirty-oi e clays Gross lesions of the jejunal mucosa did not occur after 



Fig 9 (dog 8, group 2) — Puckered scar of diiodcinl mucosa, fort\-fi\c di\s 
after pressure had been applied for fift\ minutes is indicated In a an acute 
ulcer of the duodenal mucosa fne daas postopcratueh, b\ b 

an application of rubber-co\ ered stomach clamps for thirt} minutes 
in a posteiior gastro-jejunostom}, that is when tlic clamjis were applied 
for coajDtation and not for liemostasis An acute ulcer de\ eloped in the 
midportion of the jejunum of this animal when clamps were apjihed 
fort} minutes for hemostasis The ulcer was sujierficial and well 
defined, but the bise contamtd areas of normal mucosa md was 
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Table 5 (group 4) —Syiwpsts of the Piotocols of Sn Dogs zvith Tiauma to the 
Jejunum, Ileum and Colon Caused bv Clamps 


Ex- 

pen 

ment Dnte 
17 12/17/26 


12/20/26 


19 12/22/2G 


21 7/27 


Opention 

Young’s clamp ap 
nlied to first portion 
and loner jejiiniini 


Return of E!\r 

Dura Circn- , 

tion, 1 ition, Interv il 

Minutes Seconds Dns 


Postoperatuo Course and 
K\plorator 5 Laparotonn 


loung’s clamp ap- 
plied to first and 
midportion of jeju 
num 


Posterior gastrojejun- 
ostoraj, stomach 
clamps used for 
coaptation onlj , 
Young’s clamp ap 
plied to luidportion 
of jejunum 


loung’s clamps ip 
plied to loner jeju 
mini and to first 
portion of Ileum 


21 2/ S/27 loung’s clamp ap -15 

plied to ileum, 15 
cm from ileocecal 
aahe and to cecum 


2/ 0/27 loung’s clamps ap- aO 
plied to midportion 
of Ileum and des 
cending colon 


Results and Remarks 

Von Eiek 10 dns, marked 
loss of neiglit, omentum 
and loop of leum ndlicr 
ent to clamped arc is of 
jejunum, no palpable do 
feet in mucosa, mucosa of 
jejunum grossh normal, 
strands of scar tissue 
and fcir lound cells in 
ireiis tiaiimatired shown 
imcioseopicallj 


15 No aomiting, \cn sick 12 
daj with marked loss of 
ireiglit, omentum and 
loop of ileum adhcrtiit to 
clamped areas of jeju 
num, no palpable defects 
of mucosa, jejumiin re- 
sected showing puckered 
scars at site of clamps 
1 b> 0 0 cm , strands of 
scar in ill laicrs, espo- 
ciallj^ the jiuiscularis, also 
round cells shown Jiilcro 
scopienllj 

7 No defects in mucosa at site 
of gastio entciostoiin , 
acute ulcer 1 bi OS cm 
and 0 1 cm deep of second 
clamped area, normal 
mueos 1 in center of ulcer, 
necrosis present, mninlj 
at poriphcrv of lesion 
marked proliferation of 
mucosa at margin shown 
microscopicallj 

1 Acute ulcer in clamped arci 
of jejunal mucosa, 2 5 bv 
1 cm and 01 cm deep, 
base granular and not 
punched out, also two 
similar superficial ulcers 
1 2 b\ 0 6 and 0 1 cm deep 
in mucosa of ileum 

1 Colon tonicallj contracted 

4 cm on either side of 
shghtlj reddened and 
edematous clamped area, 
mucosa of colon grossly 
normal no changes in 
mucosa of ileum grossly 
ind only slight edema of 
the wall, cxtemnlly 

1 Slight redness and edema of 
wall of Ileum at site of 
clamps ind two areas, i 
by 04 cm and 01 cm 
deep in the mucosa, mar 
gins sharp and smootli 
base red and gramil ir 
colon tonicalh contractnl 

5 cm on either side of 
sliglitly reddened and 
externally edematous 
clamped area niiicns j 
grosoly normal 
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granular and hemorrhagic On explorator)-- laparotonn after se\en 
days, there \\ere signs of rapid healing and after fifteen and thirl) -one 
days, scarcely perceptible scars of the mucosa yere noted Micro- 
scopically, scar tissue yas found in all healed lesions In the loyer 
jejunum, the first and midportion of the ileum, superficial areas of 
necrosis of the mucosa weie found when clamps were applied for from 
forty-five to fifty minutes In the terminal 15 cm of the ileum an appli- 
cation of clamps for fift) minutes did not produce an) gioss e\idence 



Fig 10 (experiment 9, group 2) — Sloughing of tile duodenal nuico'-a m the 
clamp hue of stomach clamps throe daas after application 

of mjurt to the mucosa \cciosis of the mucosa in the colon did not 
occur after jiressure had been used as long as fiiu mimitcs, but the 
colon yas tonicalh contracted from 4 to 5 cm on cither side oi the 
trauinatired area 1 his condition of extreme toiiicit) Irom mechuiical 
in nation yas not obseracd in ain other portion of the gastro-intcsnnal 
tract The acute ulcers occurring m the lower jcjuiniin and ileum did 
not haae the digested out niipcarince of those produced iii the duodenum 
The local ind general rc'>ction to trauma was le-s marked iii the lover 
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intestinal tiact than that obseived with injiiiy to the duodenum Conva- 
lescence was inoie lapid, theie was no vomiting and less loss of weight 
Carlson, Luckhaidt'*^ and otheis have obseived a maiked general 
leaction m dogs following manipulative tiauma to the duodenum 

COMMENT 

It has been shown in these expeiinients that injuiy to the mucosa 
of the duodenum and jejunum occuis fiom piessuie at the line of the 



Fig 11 (experiment 11, group 2) — An acute superficial ulcei of the duoclcnuin 
after anemia had been produced for thirt}-t\vo minutes, twentj-four hours post- 
operative!} 

clamp and that peiinanent scat tissue lesults fiom this injury, veiifymg 
the observations of many clinicians and of some investigatois 

In group 2, tjjncal acute ulcei s occuiied when the piessuic was 
sufficient to produce blanching for ovei thirty minutes, while the pio 


30 Carlson, A J Personal coiniminication to tlie autlior 

31 Luckhardt, A. B Personal communication to the author 
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duction of a local anemia for fifteen minutes was not followed by a 
grossly visible lesion of the mucosa of the duodenum or jejunum 
This explains, in part at least, the opinion of Kausch ® that the apparent 
geographic distiibution of postoperative jejunal ulcer was really a 
difference in the factor of trauma fiom clamps in the hands of various 
surgeons It is a well known surgical fact that the element of time 
and the amount of compression aie extremely vaiiable Experimentalh 



Fig 14 (experiment 20, group 4) — Normal duodenal mucosa after 100 mm 
of mercury were applied for thirty-eight minutes, superficial ulcer of the 
lower lejunum, anemia pressure applied for fifty minutes, and two superficial 
areas of necrosis of the mucosa of the first portion of the ileum, pressure applied 
for fifty minutes 

It was observed that these two factois were most important in the 
production of acute ulcers The acute ulcers healed rapidly, confirming 
the observations of numerous other investigators Scar tissue was 
observed in all healed lesions, and in one case, a proliferating included 
portion of mucous membrane was seen in the deeper areas of the scar ■ 
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d condition observed by Wilson and J^IcCait) and Spilsbur\ - in 
the healing of chronic peptic iilceis in man It is leasonahle to postu- 
late that a peptic ulcer inaA later occur in these healed scaried areas ot 
lowered lesistance. oi the acute ulcer piodticed h) injun Iroin clamps 
may become chronic when it is conslanth acted on h\ unncutialircd 
gastric juice Bolton believes that all chronic ulcers begin on an 
acute lesion 

The pool state of nutrition of the animal somewhat dela\ed the 
healing time, hut in no ease did the uleci become chionie, \ciifMng 
the ohseivations of man) othei woikeis he time of the leluin ol the 
ciiculation to the clamped aiea hoie an impoitant relation to the inci- 
dence of acute uleei in the duodenum <ind jejunum W hen the 
coloi letuined piomptly attei remo\al of the el.unp, necrosis of the 
mueous nieinhiane was supeifieial oi entiieh absent, giossh , while if 
the ciiculation w’as ohseived to letuin m fiom fne to fifteen sceonds, 
neciosis and sloughing of the mueous mcinhianc weie noted 1 he 
aiea of loweied icsistance fiom the distuihed ciieuhition was ajiparenth 
digested out by the aetion of the gastiie juiee 1 his was ohser\cd 
paitieulaily in the duodenum close to the pjlorus 

In gioiip 3, in which the majoi paneie.itie duet was ligated, i 
maikcd distui bailee of mitiition lesulted Ihe rcmosal of .it le.isl 
a pait of the noiinal alkalini/iiig medium .iinl the t.iehe*\ia del.iied the 
he.iling time of the uleei and piolonged the peiiod of eoinalesLeiKt 
Ivy noted a delay lu the empt\ing time of the stomach in which tluie 
wcic acute duodenal uleei s 

Chionie uleei s did not lesult in this groiij) .ilthotigh loii.i ' rejioits 
chioiuc duodenal uleei s following ligation of one panel c.itic duct 

The lesions pioduced in the lowei paits of the small iiite'-tine of 
gioupd wcic .ilw.us snpcifiei.ii and did not base the w.ished-out apjic'.u- 
.uice of acute ulceis in the duodenum This is pioh.ihh due to the 
.ihsence of the digestne .iction ot the gastiic juice since the ^.iine 
f.ictois .n the jnoduction of these lesions weie ohsciced in both 
instances 

Ihe mucosa of the huge bowel as well is that of the stomich w.i'- 
icsistant to ti.niin.i fiom cl unjis \cute gioss iniuncs were not 
ohsened, .ilthongh snnilai pic*-suics ])iodutcd iciiti pi i lor.itim,’ ulicis 

i2 W iKun L Pi itui McC iro W ( 1 lu Pilliuluau il Kil itinn'-'nji oi 

Cl istnc I ten md G istric Circini>mi \in 1 Mid *-0 138 3' (>') 

'' SiiiNliurc , P( H Mdrliul \nittinn md Hutidu^v oi Gn'-trif aid Dm 
dull! I Ictr PriH Ken ‘^uc Med 15 2s V>22 

'4 Koltuii Gus I kir of tlu ^loin icli Xrinld 39n p 4% 

's loni 1 I r\pirmuiitil ^UuK oi Diiodun! IK.r M I Xm »rd f 

1 Ml. ( \pnl 10) 3010 
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in the duodenum The protective influence of a thickei musculature 
and a more mobile mucous membrane of the stomach and colon probably 
explain the absence of gross injury fiom clamps 

SUMMARY 

The literature on the influence of trauma from clamps m post- 
operative jejunal and chronic experimental ulcei has been briefly 
reviewed 

A series of experiments on foui gioups has been described In 
the first group a study was made of the blanching pressure in millimeters 
of mercury on the gastro-intestmal tiact of ten dogs It was found m 
these experiments that localized anemia pioduced for forty minutes 
resulted m superficial ulcers of the duodenal mucosa, while pressures 
less than that necessary to produce blanching for forty minutes did not 
lesult m acute ulcers The lesults of these experiments were used in 
the application of clamps 

In the second group, ten dogs were subjected to trauma from 
clamps applied to the duodenum and stomach near the pylorus for from 
fifteen minutes to one houi and twenty-five minutes Acute peptic 
ulcers were found m the duodenum when local anemia was produced 
for more than thirty minutes Gross changes did not occur in the 
mucosa when pressure was applied for fifteen minutes , microscopically, 
erosions and cellular exudate were found after twenty-four hours All 
of these acute ulcers tended to heal rapidly with permanent scar tissue, 
thinning and slight dilatation at the site of the healed lesion and with 
adhesions to the area externally In the stomach, only microscopically 
visible changes were produced by injury from clamps, in the acute 
stages, superficial erosions of the mucous membrane with cellular 
exudate in the deeper layers and in the later stages scar tissue were 
present Marked toxic reaction followed trauma to the duodenum A 
poor nutritional condition of the animal resulted in a delay in the healing 
of the ulcer in manj'^ experiments 

A series of gastric analyses was made on three animals that had 
acute duodenal ulcers, a delay in the emptying time was not observed, 
but a slight increase in acidity was present in two dogs in which the 
acidity was abnormally low 

In a series of six experiments on three dogs m group 3, ligation of 
the pancreatic duct and trauma to the duodenum from clamps resulted 
in emaciation and cachexia, vomiting and a delay in the healing time of 
the ulcers The scar tissue in the healed areas was not unlike that 
observed in group 2 

The effect of injury from clamps to the jejunum, ileum and colon 
was studied in six animals in group 4 Acute ulcers of the mucosa of 
the jejunum and first two thirds of the ileum were found These ulcers 
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were superficial, healed rapidl}, with the formation of scar tissue but 
did not have the digested out appearance of ulcers observed in the 
duodenum Grossly visible injurt of the mucosa ot the lower ileum 
and colon w^ere not noted when clamps were applied lor as long a^ 
fifty minutes A spastic condition of the colon from 4 to 5 cm on either 
side of the traumatized area was found twent\-four hours later 

COXCLLSIONS 

1 T}pical acute ulcers of the duodenal mucosa result from the 
application of clamps for thirtj-two minutes when the pressure applied 
is sufficient to produce a local anemia, if continued tor longer periods 
of time, greater destruction of tissue results 

2 Acute ulcers produced b\ clamps heal rapidl) with the formation 
of scar tissue and a moderate dilatation and thinning ot the wall ot 
the duodenum at the site of the healed lesion 

3 Trauma of the duodenum produced b\ clamps in animals in a 
poor state of nutrition w'lth a ligated jiancreatic duct jiroduces acute 
ulceis which show^ a slight dela) in the time required tor healing 

4 Trauma to the duodenum in dogs causes marked local and 
general reactions 

5 Acute ulcers of the jejunum and upper ileum produced In 
clamps are superficial heal rapidh and do not hate the digested out 
appeal ance of acute ulceis obseived in the duodenum 

6 Ihe gastric mucosa and that of the large bowel are resistant to 
trauma from clamps 

7 Fiom the expeiiments to date, it ajipe.irs clear that in dogs 
mechanical pressure on the duodenum and the jejunum sufficient to 
stop the flow of blood in the comjiressed part for about thirt\ minutes 
induces l)pical acute ulcers, which on healing lea\e Upical scars 

8 Iraiiina produced by clamps ma\ be a contributing factor in the 
genesis of some forms of chronic experimental ulcer m dogs 



FATE OF FOREIGN BODIES IN VENOUS 
CIRCULATION 


H J WARTHEN, JR, MD 

RICHMOND, VA 

Seveial years ago, Sheppe ^ reported a case at the Univeisity of 
Virginia Hospital m which a bullet entered the abdomen and lodged in 
the wall of the inferior vena cava During an attempt to remove it, the 
bullet escaped from the operatoi’s fingers and disappeared The rent in 
the vessel was closed The patient reacted well from the opeiation, but 
died several days later from acute geneialized peritonitis Neciopsy 
revealed the bullet firmly fixed neai the apex of the right ventiicle 
Careful auscultation just before death failed to disclose any signs of 
cardiac disfunction 

During the Woild War many cases weie reported m which foieign 
bodies, usually piojectiles and shell fragments, entered a vein and latei 
migrated to the heart Tuffiei - described a piojectile, followed radio- 
logically, which entered the right lumbar region, gradually eroded into 
the lumen of the inferior vena cava and six weeks later i cached the 
right ventricle of the heait Lyle® reported a case m which a shell 
fiagment enteied the femoral vein in the left thigh and migrated to tlie 
heait The patient died four days later from general gas bacillus infec- 
tion evidently due to infected fibers of clothing found with the shell 
fragment in the right ventricle Mennett ^ obseived a piojectile 
roentgenologically in the light ventricle for two days It had enteied 
the liver and worked into the vena cava, finally reaching the light 
ventiicle Bailey ® reported a most unusual case in which a toothpick 
was swallowed, pierced the duodenum and enteied the vena cava It 
was carried to the heait where it lodged in the right auiicle and pioved 
fatal by puncturing the wall of the auiide 

* From the Department of Surgery, St Elizabeth’s Hospital 

1 Sheppe, W M An Unusual Gunshot Wound of the Inferior Vena Cava, 

J A M A 78 1890 (June 17) 1922 

2 Tuffier, T Pans letter, J A M A 70 1181 (April 20) 1918 

3 Lyle, H H M Migration of Shell Fragment from Right Femoral Vein 
to Right Ventricle of Heart, J A M A 68 559 (Feb 17) 1917 

4 Mennett, F Radiologic Observation of a Projectile in the Right Ventricle 
Which Had Reached There Through the Inferior Vena Cava, Bull Acad de med. 
Pans 79 148 (Feb 9) 1918 

5 Bailej", C H Case of Foreign Bodv (Toothpick) in Heart, Arch Int 
Med 11 365 (April) 1913 
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Grandgerard '' operated on a patient \\ ith a shrapnel ball in the 
hypogastric Men which the roentgen rax had onginalh shown to be in 
the right auricle After the first radioscopic examination had showed 
the projectile in the auricle, a second examination alter the patient was 
turned rexealed the bullet in the femoral xein within Scarpas triangle 
A third fluoroscopic examination shoxxed that the bullet had again 
changed its jxisition and x\ as then in the hx pogastnc x em An operation 
w'as performed immediatelx and the xein xxas ligated around the buiict 
to prex^ent furthei wanderings Biikbeck and Lornner ' lejiorted a cast, 
in xx'hich a bullet enteied the upper abdomen and migiated to the light 
x'entncle Graj lemoxed it fiom the heart undci local anesthesia 
Death resulted foui daxs latei from multiple pulmonarx mtaietion 
Le Forte* on txxo oecasions suecessfullx leinoxed jirojcctiles iioin the 
cavities of the lieait 

A lexiexv of the hteiatuie leaxes one xxith the impiession that 
xx’andeimg foicign bodies m the xenons cn dilation aie earned b\ the 
blood stieam to the heait xxheie thex aie kept m motion bx the ehurnmg 
action of the heart or become entangled m the ehoidae ien<lin.ic of the 
right xentnele and giaduallx embedded m the endoc.irdnim \o mention 
IS made of foieign bodies leaehing the lungs Keith ' stated ‘ '1 hete is 
no rccoid of such a bullet being cairied into the jnilmonaix .uteix that 
IS a lemaikable eiieumslaiice ’ 

I xrcuiMLXTs 

In an efloil to deteimme the couist t.ikeii bx foieign bodies m the 
xenons cnculation and then ultimate lodging plate, obittls of xaiions 
sizes and shajies weit instiled m the xeins of a senes of dogs Dog-, 
XX ere chosen because of the size and actessilnhtx of tlieii xeins, ind 
the analomie and phxsiologie smiilaiitx of then eardioxastulai appiralus 
to that of man 1 he dixisions of the light and lelt lungs into lour and 
tlncc lobes lesjieetixclx and the less firmlx fixed medi istmum m the 
dog, which makes intrathoiacie siiigeix moie dillieiilt ui the ehiet 
points of dilleieiiee between the heait and lungs of dog .uid mm 

Prioi to eieh txjieiiinent inoijihme was adiiimistered hxpoderini- 
callx The opentioii'. wtie done under loeal or ethei mtsihesia 1 he 
dogs were killeel bx ox er adinmistr itioiis oi etlnr bx mtision of the ehe-t 
xxall xxhile anesthetized and bx ^tixehiiine mtected hx jiodt riiiic ilb 

0 (jr-iiulcir ird Ripul Mmrituni in the \ ei nus XtWxuit oi i g 

in the Iviahi \uncli. P iro inul 22 4S ( I ni 1 ]';17 

7 Rirkheck anl I onnur Rtnun il oi rullit m in il t. Rieiv \ e” ruh <>• *i e 
Hexrt I lukr I i‘t il Xi.ivilu-i Dnt Mid 1 2 5d (f)tt Po PUJ 

S li ! .irii Priijii’iliN in thi Ik irt ('ixiti- Pi 1! \cad <t ii " P ' s 
80 47 ( \i L (.) pigs 

Kii'h \ I'Mi, iiitti’- iiid Pin-iie' Potiii « 1 oi Ht ’•t P- • } 

1 27s (1 il. 24 1 pil7 
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The femoral and jugular veins were used, four different legions 
being thus afforded for the insertion of foreign bodies in each dog 
Each vein was dissected out, ligated distally and clamped proxiinally 
with bulldog forceps A nick was made in the wall of the vessel between 
these points The foreign body was inserted in the vein, the bulldog 
forceps were lemoved and the object was pushed towaid the heart by 
an injection of salt solution, or by the point of a clamp The vein was 
then ligated pioximal to the opening and completely divided between 
the hgatuies Considerable difficulty was experienced in the early opeia- 
tions owing to the disproportion between the size of the vein and the 
foreign bodies, and the tendency of the bullets to remain in the femoral 
vein and not to enter the general venous system Later, this was over- 
come by dilating the vein just before inserting the bullets, and by using 
nails of smaller diameter and of greater length 



Fig 1 — Types and sizes of bullets and nails introduced into veins, a, shot, 
b, bullet number 4, c, bullet number 1, d, bullet number 2, e, bullet number 3, 
/, g and h, nails and nail fragments 


Sterile bullets were used at first, but later unstenle foreign bodies 
were introduced into the circulation in an effort to deteimine what 
difference, if any, this would make in the ultimate outcome of the experi- 
ments These unstenle objects were not grossly septic, but they had 
not been sterilized prior to their insertion into the vein With this 
exception the experiments were done with the usual aseptic technic 
observed in surgical operations Bullets and shot of four different 
sizes and shapes and three types of nails and nail fragments were used 
in order to diversify the conditions as much as possible (fig 1) 

In the earlier experiments foreign bodies of steel and lead approxi- 
mating the size and shape of bullets of 5 and 6 mm caliber and varying 
in length from 10 to 13 mm were used Later, shot about 4 mm in 
diameter and nails and segments of nails varying from 18 to 32 mm in 
length were used In the first series only one foreign body was inserted 
in each dog at an operation, but in the later experiments se\eral bullets 
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or nails \\ere introduced at each operation The largest number oi* 
foreign bodies \\cre placed in dog II when sixteen bullet^ and ‘-hot were 
introduced during two operations 

Dog 1 — On Maj 10, 1926, under local anesthesia one sterile number 1 bullet 
was inserted in the left femoral eein ol a large adult tcmile sbcplierd doe The 
heart rate became slower and slighth irregular Xo other immediate seniiitons 
w ere noted 

On Mae 27, the roentgen raj showed a bullet m the lower lobe oi the leit lunc 
On Ma\ 27, under ether anesthesia, two sterile number 2 bullets were iii'^ertcd 
111 the right femoral eein Xo immediate semptoms were ohiereed 
On Jul} 1, the roentgen ra\ showed three bullets in the kit lung 
On JuK 1, the dog died at the beginning of the operation owing to the o\er- 
administration of ether 

Xecropse showed that the animal was well nourished Two bullets were lound 
in the left lower lobe, and one in the middle lobe oi the kit lung The lime' did 
not show an\ macroscopic changes The heart and abdominal si'Ceri were 
negatn e 

Dog 2 — On Mae 24, 1926, under ether anesthesia, one sterile number 1 bullet 
was inserted m the loft icmoral \cin of a medium sized idult lemale hound No 
immediate seniptoms were observed 

On Juh 6, under ether anesthesia, two sterile number 1 bullets were inserted 
in the right femoral vein Xo immediate svmptoms were observed 
On Julv 13, the dog was killed 

Xecropsv showed the dog to be well nourished Three bullets wire lotind m 
the lungs 1 he lungs and heart did not show .inv m icroscopic ch mge' 1 he 
ibdominal visccri were negative 

In the microscopic examination the lung showed areas suml ir to the griv 
hepatization st ige of piieumoni i There was a slight bronchitis Tin he irt vliowed 
diffuse parcnchvmatous degeneration, with round cell infiltration 

Dor 3 — On M iv 24, 1926, under ether anesthesia one sieriK miml>er I b ilb • 

w IS inserted in the left femoral vein oi i large old m de shepherd d'>g \n mime 

diatc svmptoms were observed 

On M IV 27, the roentgen riv showed i bullet m the ktl Unit' 

On M IV 27, under ether mesthesia one sterile number 2 bullet v as ni'»rtirl in 
the right femord vein Xo immediate semptoms were oh erved 

On Julv 8, under ether inisthesu two sterile number 3 bullets md loi,'- tin ifile 
shot were inserted in the right jugular vein There were no imm> <h iti svniji on' 
On lulv 11 Ihioro'cnpic ixamtnation showed three bullets m the kit In ’/ id 
one bullet in the right lun'„ 

On Tulv 13 the dog vs is killed 

Xtcropss showed the dog to he will nuiinshed rimti hulk’s \ e-'e lo' i j n 
tile kit lower lobe md one in the right lower k>b Tit h ig i" cro rt , c dh 
ijiiieared ii'irmd 1 he he irt and ibdomii’tl vi ct-i v ft i , ’ se t', .r • 
1 ulcd to k ivt the right jiignl ir vtui o\ mr- t't lauhv lu < f” lu 

Do- 4 — On lune 23 l't2fi utuk*' !i>c 1 iie ’’ 'i i t\ o s*, >-ii, ■> < f 3 ! »ii ’ 

vsire niserlid in the kit iemi)'‘d viin fit !"’'►< d’ '* i’ k b b’ 

ninidi-ti senijiiiinis vst'-i (bstt-vid 

Oildv 1 tl'i(i''ocop’Ce'a ’1 "’i< b 'k’‘ i 'o b,’lt " 

O 1 1 '!\ h it i ib ^ (! I 1 O' ■ vf (’ *r ’ I . It ' •• ji' ^ • I I 
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Necropsy showed the d6g to be well nourished The bullets were found in 
the middle and lower lobes of the left lung A dry fibrinous pleurisy corresponding 
to the lobes containing the bullets was present on the left side The lungs other- 
wise appeared normal The heart and abdominal viscera were negative 

Dog 5 — On June 23, 1926, under local anesthesia, one sterile number 2 bullet 
and one sterile number 3 bullet were inserted m the right femoral vein of a medium 
sized adult female hound The dog was markedly salivated immediately following 
the operation This soon cleared up and no other symptoms were noted 

On July 1, fluoroscopic examination showed the bullets in the left lung 

On July 8, under ether anesthesia, one sterile number 1 bullet and seven unsterile 
shot were inserted in left femoral vein It was impossible to force the foreign 
bodies up the femoral vein A low midhne abdominal incision was made and the 
bullet and shot were massaged upward No immediate symptoms were observed 

On July 12, the dog was killed 

At necropsy three bullets were found in the left lung The lungs did not show 
any gross changes One shot was found in the apex of the right ventricle at the 
base of the chordae tendmae The heart otherwise appeared normal There were 
several enlarged mediastinal lymph nodes which were removed for microscopic 
examination Six shot failed to leave the femoral and iliac veins owing to faulty 
insertion 

Microscopic examination revealed a moderate amount of fibrosis with round cell 
infiltration m the lungs, resembling a resolving pneumonia There was a slight 
thickening of the pleura Sections made of the heart near the site of the shot 
showed cloudy swelling with occasional round cells and moderate thickening of 
the endocardium The lymph node was hyperplastic and contained carbon pigment 

Dog 6 — On Aug 8, 1926, under ether anesthesia, two unsterile number 2 bullets 
and five shot were inserted in the right femoral vein of a large adult male hound 
Three ribs were then resected and the heart was incised and sutured by the technic 
of Cutler and Beck The dog died fifteen minutes later from collapse of the lungs 
In dogs 6 and 7 an effort was made to keep the lungs expanded by positive pres- 
sure by means of a bellows and a tube inserted in the trachea This proved 
unsatisfactory, and the lungs collapsed 

At necropsy the bullets and shot were found in the external iliac vein The 
heart and lungs were normal 

Dog 7 — On Aug 8, 1926, under ether anesthesia, one unsterile number 1 bullet 
and three shot were inserted in the right femoral vein of a medium sized adult 
female hound A thoracostomy was done and the heart was incised and sutured 
as in experiment 6 The dog died twenty-five minutes later from collapse of the 
lungs 

At necropsy the bullets and shot were found in the external iliac vein and 
inferior \ena cava The heart and lungs were negative 

Dog 8 — On October 4, 1926, under ether anesthesia, two unsterile nails and four 
shot were inserted m the left femoral vein of a small young female hound No 
immediate symptoms were observed 

On October 12, the dog had no appetite, was gradually losing weight and 
appeared sick 

On October 15, the dog had a slight secondar} bleeding from the femoral 
incision 

On October 16, twehe da\s after operation, the dog died 
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Xecrops} showed the dog to be cm-jcialtd Two shot were lound in the hiwtr 
lobe of the left lung The lungs were otherwise norm'll Two slmt were embedded 
in the endocardium near the ape\ ot the right icntricle The heart othcrwi'-' 
appeared normal The abdominal Mscera were negatne 

Microscopic examination of sections taken near tlie 'hot in the wall oi the 
right aentricle showed considerable thickeninc ol the endocardium with acute 
inflammation of the adjoining mjocardmm The wall oi the ncht \cntricle showed 
clouda swelling and occasional round cells 

Don 9 — On Oct 4, 192d, under ether anesthesia one unsterile number 4 bullet, 
fi\e unsterile shot and two unsterile nails were inserted in the left lemoral \ein oi a 
large adult female hound In the suturing oi the incision tiic lemord artir\ w is 
punctured and bleed freeh This was controlled b\ ligation of the artera The 
dog reacted well immediatch after the operation and apparenth hid no ill t fleet' 
from the double ligation of the left femoral artcr\ and %cin 

On October 12 the dog did not liaae am appetite and was losing weight 
On October 15, the dog continued to rciuse food and was ri|)ull\ becoming 
emaciated 

On October 17, thirteen da\s alter operation, the dog died 
At iiecropse the right pleural ca\it\ contained sctcral ounces oi pu' \ii 
abscess about 3 cm m diameter in the lower right middle lobe coniinuiiic ited with 
the pleural ca\it\ One bullet flee shot and two mils were lomid m the lungs 
One shot was m the lower right lobe the remaining leareign bodies were m the 
left lung No bullets or shot were found m the lobe containing the abscess Tlie 
heart and abdomiml \isccra were negatne 

Microscopic examination of sections from the lobes cont imiiig the bullets md 
shot showed areas rcscmbluig the gri\ hepatiration stage ot pneumonia Ihe 
margins of the abscess showed txpical icutc inflamm itioii with some w illmg ofl 
of the abscess Sections of the he trt showed clouds swelling but no mllain 
inatore areas 

Dor 10 — On Oct 19 1926 under ether anesihe'-ia one unsterile number 1 bullet, 
three unsterile nails md one unsterile shot were inserted m the right lenioril \tni 
of a medium si/ed adult male bulldog \<i immediate sMnpioms were oh er\(d 
On October 27 the dog appe ired listless and bad no ijipeliti 

On October 29 the dog was liecommg tmacuted and used its left loreleg v ith 

difilcult' T here w IS i swelling ipparenth in abscess ne ir the second joint 
On October 31 twehe dies ifter opcritioii the dog died 

Xecropse showed the <log to be eiiiaci iied \n ibscess m the leit io'-elig etu 
taming ibiuit 2 ounces (OOs cm ) of p,is was opened md two mils mi ,,i e hilltt 
were lound m the wall ot the ihsce's at i Infuicitioii ol the hr iclii il rtere t) > 
mil md one shot i nhd to lease the fenioril \em owing t»i i iiiltv insert n t ire 
fill ixainnntioii of the limes and he irt i uled to shoe the ]> iiu’ oi ei "■ i e oi t, 
li reign bodies to the irteriil suit ol the ereiiDtion \iite 1 1 >'•11 m do’' h 

I tin m dimieter seen found in both eeiurie’es ,ii the *’t r’ 

Microscopic exmmntion oi sections slioe'td i’ flu e ri ’i ’ edl > ii m ' 

sc itte '"id lit nioi riiieie ire is throi’^hoiit t’ e h n,. Deb’ii’i ;> i •> i t ’"i i '' 

II ' b ir uie oiit ‘seiti, I s ’roiii ti’i be s] ,we ’ sii^i » e’ i d\ ' i e 

siidroidiells W’thslm'itthelei gelt’ e ,i 

ere t w IS '( " ,1 Cl ]i e e\ 1! m the r'-,t » \t ’•■k' '■ < b ' lo - , • 

' < ” w 'il I'l en e- e ’ ]ib 1 ell ' 't i -e 
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Dog 11— On Oct 25, 1926, under ether anesthesia, one unstenle number 1 bullet 
and two unstenle shot were inserted in the right femoral vein of a medium sired 
adult female mongrel No immediate symptoms were observed 

On November 3, under ether anesthesia, two unstenle number 2 bullets 
and eleven unstenle shot were inserted in the right femoral vein No imme- 
diate symptoms were noted 

On December 20, roentgen-ray examination showed three bullets and nine shot 
in the left lung, and four shot in the right lung 
On December 21, the dog was killed 

Necropsy showed the dog to be well nourished Ten bullets and shot were 
found in the left lower lobe, two bullets and shot in the left middle lobe, three 
shot in the right lower middle lobe and one shot in the right lower lobe Macro- 
scopic changes could not be noted in the heart or lungs The abdominal viscera 
were negative 

Dog 12 — On Nov 1, 1926, under ether anesthesia, four sterile nail fragments 
were inserted in right femoral vein of a medium si7ed adult male mongrel No 
immediate symptoms were noted 

On November 8, under ether anesthesia, four sterile nail fragments were 
inserted in the left femoral vein No immediate symptoms were observed 

On November 22, the dog died from an over administration of anesthetic prior 
to operation 

Necropsy showed the dog to be well nourished Three nails were found in the 
right lung, and four nails in the lower lobe of the left lung The lungs and heart 
macroscopically appeared normal The abdominal viscera were negative One 
nail failed to leave the femoral vein owning to faulty insertion 

Microscopic examination of sections of the lungs showed diffuse round cell 
infiltration with areas of marked congestion There was slight pleural thickening 
and increased fibrous tissue throughout the lungs 

Dog 13 — On Nov 12, 1926, under ether anesthesia, five sterile nail fragments 
were inserted in left femoral vein of a medium sized young female collie No 
immediate symptoms were noted 

On November 21, the dog had slight secondary bleeding from the femoral 
incision , otherwise it appeared well 

On November 22, ten days after the operation, the dog was found dead Death 
was thought to have resulted from a fight with another dog, as there had been 
little bleeding from the femoral incision and the dog had sufficiently recovered 
to permit its running at large with other dogs 

Necropsy showed the dog to be fairly well nourished, and apparently not anemic 
Four nails were found in the lungs , two were together in the left lower lobe 
and the remaining two were in the right lung One nail remained in the femoral 
vein owing to faculty insertion The lungs appeared normal Two small ante- 
mortem clots were found in the right ventricle of the heart The abdominal viscera 
were negative 

Dog 14 — On Dec 16, 1926, under ether anesthesia, nine sterile nails and nail 
fragments were inserted in the left femoral vein of a small young female airedale 
No immediate sjmptoms were noted 

On December 20, roentgen-ray examination showed the nails in the region of 
the hilum of the lungs 

On December 21, the dog was killed 

Necropsy showed the dog to be well nourished Three nails were found ni the 
lower middle lobe and the lower lobe of the right lung The heart was opened 
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niul tliL itmiiiinif’ n iiK wut Iftiiiid m the inilnionin .irkrx, with the exception of 
nm mil fnfimiU in tlu iiflit Miitiuh Ihi*. hid oidiiith fallen hack into the 
hint owinr to hindhnr of tlu ‘.ptuimn afltt dcifh, ns rointpennpianis made 
before death showid lint ill of tlu fouiin luxliis hid pisstd throiipli the heart 
mill well 111 till piilnioniiv irlen oi hiiips 1 he hi iil iiid limps did not show' 
in\ j lo-s eh inpis 1 hi ihdoimii d iismi win nijatne 

I (IMM) M 

roiuliiit linos Win njuialiil nit .mil t)itift\-tlitcc loicitjn Iiniliis wcie 
inspitiil Of iliisi, SINK I It ilid nm n nh litt uitui.i! mmuhis tiiiul.ition 
nwint," In fanll\ tuhnu riinn linlltls win fnttnil in the enininon 
ill u Mins III in tlu inniim \ini i i\a of two ilnqs which ihcil in the 
inni'-e nf snoiulau unnliiul npiiatimis nn thi thnia\ within thiit\ 
niinntis aftn nisiiiuni nf tlu htillits 

( )t till niiiiiiinut iwiKi ilnos onh time tliul .is a lestill nf the 
Ionian hniliis, mil ilust win in tlu stioiul stiies in which unstenh/ed 
hnlkts mil n.iils \m le insiUid into ihi \iins ‘si\t\-se\in objects 
inu;i itid tn tlu hi iit, hut nnh tiini win funnd in the lit.iit .nt .mtops\ 

1 he niiiininiit siMv-intn Imdus wue i ititid lhiotu;h tlu piihnonarj 
xahi s intn the ptilninn II \ aitiic mil inntis Kocntt'tii-i.i\ e\.iininatinns 
shnwitl tin si inniijn Imdus to he in the hiiujs. and this w.is \eiitieil 
at nicin])s\ I'min imeiitn hniK which le.uhed the junction of the 
iliai Mins was i niitd iipw.iid thtniitth the infetioi \ena e.i\.i h\ the 
ciiiiciil of hlnnd 1 hi two dnos Killed soon .iftei the inseition of the 
huliits dininiistiatid tint this niiixi.itmn was not .m iniinediatc thin^, 
lint piohilih tooK si,\tial limns, oi peih.ips e\en da\s, and in.n not ha\e 
occmitd until the do”s hid leeinered ftoni the eltiets of the operation 
and wen .m.iin .letiM i his nuuMstil ,uti\it\ pioh.ihh oa\c the neces- 
san stiinnhis to the \enmis cninl.ition to c.iin the heanci bodies 
tow aid the hc.iit 

In no instance wcie an\ nnineih.ite scmptonis noted which eonld not 
be e\planud In tlu .mesthesi.i used diiiiiut the opeiation 'Iwo clogs 
h.id slight seconil.m bleeding from the feinoial incisions This 
app.ncnth w.is due to injtin to the feinoial aitcn .u the tunc of 
operation 

1 he lung tissue in the majoiit\ of eases showed but little inaeio- 
seopic change despite the occlusion of the l.iigei blanches of the pul- 
monau aitci > by the bullets and nails A locah/ed tin fibiinous pleurisy 
was noted in one ease (dog 4) in w’hieh tw'O sterile bullets w’cre insetted, 
and an abscess of the lung teiminatmg wuth einpvema developed follow'- 
ing the intioduction of eight unstciilc nail fiagincnts, causing death 
thiitecn days aftci opeiation (dog 9) 1'he lesults w'eie not typical and 
occuiied only in these tw'o cases. It is inteiesting to note that the 
abscess of the lung developed in a lobe wdnch did jiot contain any foieign 
bodies 
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The microscopic observations were more uniform All sections ot 
the portions of the lungs containing foreign bodies showed pathologic 
changes, vaiying fiom moderate congestion with round cell infiltration 
to a picture simulating the gray hepatization stage of pneumonia This 
probably lepresented the later stages of an mfaict of the lung An 
increase in fibrous tissue with slight thickening of the pleura was a 
fairly constant observation 

In the second fatal case (dog 10) two nails and one bullet passed 
through the heart or lungs into the aiteiial side of the cii dilation and 
lodged at the bifui cation of the brachial artery in the left front leg, 
where they caused a large abscess with death twelve days aftei opeiation 



Fig 2 — Dog 8, heart containing two shot (indicated by arrows) in right 
ventricle, the dog died twelve days after insertion of four unsterile shot and two 
unsterile nails in the left femoral vein, two shot were found in the lungs and the 
remaining two near the apex of the right ventricle, the nails failed to leave the 
point of insertion owing to faulty insertion 

Caieful gloss examination of the heart and lungs failed to indicate the 
point where these foieign bodies gained access to the arterial side, the 
lungs did not show any macroscopic lesion, and the heart contained only 
two moderately large antemortem clots Mici oscopic sections of this 
lung demonstrated several hemoirhagic areas and regions of moderate 
round cell infiltration The wall of the heart showed slight cloudy swel- 
ling, occasional lound sells and thickening of the endocaidium, with a 
small ulcerated aiea in the wall of the right ventricle and localized acute 
inflammation and an antemortem blood clot at the margin of the ulcer 
In the third fatal case (dog 8) two shot weie found to have lodged 
at the base of the choidae tendinae near the apex of the right ventricle, 
death haMUg occurred twelve days after the opeiation (fig 2) No 



u iNnii \~-i (ih'i i(>\ noniLs i\ 1 1 \(n s cirhh u/o\ m 


oUki V. ui'-t nf vdtiUl 1)1 lontul Miiiostopit ts.iinmalion nf i 1 k 
htail luai till ‘'ll) '<1 (In lailU'ts sln)\\i{l iIoikI\ swellmt^ .iikI otc.ision.U 
roiiiul nlK llnu wa^- n)i)''i(k jal)K llncK) ninf,f of tin. tinloc.iHlium 
\\i(h aiulo iiinamm.itton <>( (In adjotiiiini nnoi.aj<lniin 1 lie 011I3 olhei 
CISC III wlinli a foKit,'!) l)o(K Kiiimitd in tin* lu.iK dnl not Iciininatc 
fa(all\ (<lou a) l«n dus af(ti tin last iiisutnni of foicit,oi objects 
this do'4 was KdUd ainl (In* simt w is found .it inuops\ .it the .ipc\ of 
tin nuht Miitinle ( liu ') I( b.nl not i lU'-cd .in\ sviuptonis and was 
nlino'-i iinbiddid 111 (In i ndocaulmin in 11 tin b.isi of the clioidae 
ttndiii.n 1 lim biilhts oi i Iii^ii talibci li.nl .dso btcii inscited into 
tills do^^ lln*') W)it (ouinl in tin lun^s 



I'lfl s litnri iiiiii iiiimn out '•hot (imliL.ilKi 1 >\ irrow ) 111 right 

\cntncli. It lirst oiicntion two hiilkts wire iiisirtid in tin riglit liiiioral \cin, 
siMctn (lies liter one Iiiillet iiul seven shot were inserted in the left femoral 
vein, the dog w.is Killed five divs iflir tlie ‘•eeond operition at necropsv the 
bullets were found in the lungs si\ shot rem lined at the point of insertion 
in the lenioril vein the seviiilh shot niigr ited to the he.art and w.as found near 
the apes ot the right viiitriele 

111 no instanec was .1 foiei},oi both found in the light am tele, or in 
the left side of the heait \o lelationship appaienth cMstecl bctw’een 
the veins (jugnlai 01 fcmoial) in which the bodies were inscitcd, and 
their ultim.ite lodging pl.ice J he foicign bodies canted to the kings by 
the blood stieani wtie not svinmctncallv distiibutcd thioughout the 
lung tissue, but weie most frequently found clumped together in two 
or three blanches of the pulmonaiv aitei\ (figs 4 and S) The majority 
of the objects lodged m the lowei lobes of the left lung This is 
probabl) due to a laiger lumen and gie.itei blood flow thiough the 
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branches of the pulmonary artery supplying the left lung, which m the 
dog has only three lobes as compared with the right lung which has four 
lobes 

With the exception of the two fatal cases with abscess formation there 
apparently was little reaction around the bullets or nails in the lungs 



Fig 4 — Dog 11, lower lobe of left lung showing a branch of the pulmonary 
arterj" containing four shot and two bullets , thirteen shot and three bullets were 
introduced into the femoral veins in the course of two operations , the dog was 
in excellent health when killed eighteen days after the last operation, the 
remaining bullets and shot vere scattered throughout both lungs 

The majority of the foreign bodies were of steel, but no difference 
could be noted between these and those of lead In no instance were 
thrombi found m the pulmonary artery, and only three small antemortem 
clots ere noted m the right Ventricle 





;/ IRl HL\—I ORi:iG\ RODILS is ] I:\0LS CIRCbL4TI0\ 72^ 



Tic 5 — I)n II ilirti. Inillct" ni.d tiiirttm ^liot “icnttcrtci throtigiiout botii 
hini'" rmh intir '•liot wen Hiiimi iii the rif'ht Itinc: the rcnf’imnp tvciet bullets 
hkI <bot wen oititTimtl iit the leit Itiiic 



Fig 6 — Dog 1 , one number 1 bullet m lower lobe of left lung 
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Five nails in the pulmonary artery and a sixth nail which had evi- 
dently fallen back into the right ventricle, owing to handling of the 
specimen after death, were found in dog 14 (figs 8 and 9) This 
failuie to reach the lungs was probably due to the length of several of 
the nails, which were unable to negotiate the curve of the pulmonary 
arteiy, as three shorter nails were found in the lungs The blood flowed 
around these bodies without obstruction and ill effects were not noted 
One nail in this group extended halfway through a fibrous band resem- 
bling a rudimentary valve situated just above the pulmonary valves It 
had doubtless passed by this vahehke septum during systole and was 



Fig 7 — Dog 3, one number 1 bullet in lower lobe of left lung, the small 
shot are in the subcutaneous tissues and are evidently the result of the dog 
having been shot prior to the experiments 

then caught in a backflow, gradually puncturing the fibrous septum 
These nails which had passed through the heart varied from 18 to 
32 mm in length With the exception of one small antemortem clot 
around the nail held in the rudimentary valve, the heart and the pul- 
monary artery did not show any lesion resulting from the passage of 
these irregularly shaped objects, and the dog appeared in good health 
The recent work of Cutler and his associates in surgery of the 
heart has opened a new field, and serves as a stimulus to further studies 

10 Cutler, E C , Levine, S A, and Beck, C S The Surgical Treatment of 
klitral Stenosis Experimental and Clinical Studies, Arch Surg 9 689 (Nov ) 
1924 
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in till'' pha'-i. of ''ini'in lUiK ” tUsmlKtl a titlnm of suluic in hc.iit 
wonnd'' whuh would knd itsolf .idmiialiK to llu iano\al of foicign 
bodies within the ia\ilu*s of ilu luait lit f.nois a median stcinotoniy 
oi a lelt inteitostoiliondial thoiaiotonu i he foiinci ijnes a hetloi 
esiiosnu of the n'^ln \uUiule llu jHiii.iidiinn is opened .ind a snttne 
to ste.uh the heait is plaetd ni tiu apis of tin luait Aflei the foicif^n 
hod\ is palpitid in tlii i i\it\ ol tin lu iit two pai.illel eontiol sntuics 
taKini; a deep hiti in tin miisUc of tin luait wall aie pl.iecd opposite 
the sill of llu fouujn hod\ wiihin tlu luait \ loni^itndinal ineision is 


> 'f »• 



rii K- iJui Jt II 111 111 1' Iiii I II' iriin Till riRlit Miitnck, dog wis 

! illid li\( <li\^ our HIM to n ' ^ nU in Uil left femoral \em, roeiilgciio- 

Kriine Iitfori dt itli 'ln«\ id i! r'< i >il iii tlu right lung md the remaining sis 
m the imlmnii tr\ ttltr\ uh i i! • hi ut was opened at nccropsj one nail was 
fniiiiij III i 1 k iii-ht \iiitii(l< iiiiliiiih hoing f illeii hack due to manipulation 
alter di oh oiu ii iil o hn n i meht in i fibrous hand simulating a rudi- 
ment in \ il\i 


made in tlu tissue sinpi nd<d iKtwtiii die control siitines, thiough wdneh 
the foieigii hod\ is iinio'id llu lontrol sutures are then crossed and 
lield tnidii gintli ti ulion In an issistaiit, thus approsimating the edges 
of the incision wink piiinnuiit sutures aic placed and a neat closure is 
obtained 

II Beek f S Wuiinds -d tlu He irt The I echmquc of Suture, Arch Surg 
13 205 (Aug ) 1920 
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SUMMARY 

The following types of foreign bodies have been discussed Bullets 
inserted in venous circulation, 22 , shot inserted in venous circulation, 43 , 
nails inserted in venous circulation, 29, total number of foreign 
bodies, 94 

Sixteen of the foreign bodies failed to leave the femoral vein owing 
to faulty insertion 

Eleven were found m the external iliac vein and m the mferioi 
vena cava of two dogs killed thirty minutes after insertion, in the 
course of a second unrelated operation 



Fig 9 — Dog 14, nine nails and nail fragments, three nails were m the right 
lung, the remaining nails were within the pulmonary artery 

Sixty-seven foreign bodies migrated to the heart, and of this 
number 

Thiee (4 5 per cent) remained in the heart The three animals were 
shot and in each the foreign body lodged near the apex of the right 
ventricle Death resulted m one case 

Six (9 0 per cent) lemained m the pulmonary artery, their length 
apparently preventing them from passing into the lungs 

Fifty-fiie (82 per cent) passed into branches of the pulmonar) 
artery and lodged in the lungs Death resulted from abscess in one dog 




U' lRUiL\~-IORLK,\> liOniLS I\ V i:\OUS CIRCULATION 111 


Thicc (4 ^ pci tcnl) pas^^cd ihiough ihc hcail or lungs of one dog, 
reached the aitenal cnculalion and lodged at the hifin cation of the 
brachial aitci\ in tiic foielcg, causing a laigc abscess, and resulted in 
death 

The total niiinhei of dogs ojiciated on was 14 

Two weic killed imniediateh following operation 

Thicc (25 ])ci cent) died as a lesult of the inscition of bullets oi 
nails into tlie \eins 

I'wehc sterile bullets and shot wcie nisei ted in the \cins of three 
dogs There wcie no deaths 

T\\cnt\-t\\o steiile nails weic inserted in three dogs Theie were 
no deaths 

Forte -fue unstciiie bullets and shot were inserted in si\ dogs evith 
death in one instanec (166 per cent moilalite) Two shot were found 
in the light xeiUiitle in the fatal case 

Fi\e unsteiile nails were nisei ted in two dogs Both dogs died 
(1(X) jier cent mortaht} ) One dog had .in .ibsccss of the left lung w'lth 
cnipNcnia, .and the other had an .ibseess in the left foreleg 

Non — TIic discrcpniici bclvvttn tlie total mimbtr of foreign bodies introduced, 
.ind the mindiLr cmimcrnled in iIksc four groups is due to dogs 3 .and S haaing 
both stcnic and unstenic bulitls ind sliot inserted, .and dogs 9 and 10 liaeing botli 
bullets and nails inse'rted In order to a\oid tins oserlapping, in dogs 3 and 5 
onl\ the unstenle bullets and siiot were considered, and in dogs 9 and 10 onl> 
the n.iils were t.ibul.Ued in tins sniiiniars 

CONCUSSIONS 

1 Foreign metallic bodies within the lumen of a normal aem of a 
dog are carried In the blood stream tow'ard the heart This migration 
may take hours, or da)s, hut e\enUially these w'andermg bodies reach 
the heart, irrespcclne of the position of the dog and the effects of 
gra\ ity 

2 The majorit) of these objects do not remain in the heart, but are 
pumped into the pulmonarv aitcry and lodge m the lungs, wdaere the) 
produce infarcts w’lth apparently little disturbance to the pulmonary 
circulation 

3 The presence of these foreign bodies wnthm the lungs appear to 
cause little discomfoit Abscess of the lung occurred only once m this 
senes, and this abscess did not atise m a lobe containing foreign bodies 
This w'ould indicate that opeiative pioceduies in such cases w^oiild not 
be advisalile m the absence of marked symptoms of pulmonary involve- 
ment 

4 Sterilized foreign bodies in the venous circulation do little damage 
to the heart or lungs, and unstenhzed objects w'hich are smooth and 
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symmetrical rarely cause infection Unsterilized, irregularly shaped 
bodies, as nails or fragments of nails, are most dangerous and give rise 
to abscesses 

5 The smaller, more symmetrical and lighter objects in the venous 
circulation tend to remain in the heart, while the larger, more irregular 
and heavier bodies are carried into the lungs Foreign bodies that lemain 
in the heart appear to lodge near the apex of the right ventricle at the 
base of the chordae tendinae This is the most accessible portion of the 
heart m both dog and man The recent work of Cutler and Beck 
m intracardiac surgery provides a technic which would greatly facilitate 
the removal of foreign bodies fiom this region of the heart 

6 It is possible for objects to pass fiom the venous to the arterial 
circulation, this transition probably occurring in the lungs, without 
leaving any macroscopic evidence of pulmonaiy damage 



OrER-VTlONb OF XECESblTY DURING PREGNANCY-^ 


ROBERl D MUSSEY, MD 

AM> 

neon r cram, md 

Fcllou in Ob^lclrus md GMiccoIog%, The Mno 1 oiindation 

WX-HlSTllt, MINN 

We disuiss hetc londitions amenable to suigical mtenention 
that ma^ comjdicale piegnaiUN, 1«U lhal aie not the lesults ol it How- 
cvei, ccitam plnNiologie and anatomic changes incident to jnegnancy 
nm mfluence ccitain associated lesions and add to the giaiity of the 
surgical nslv E\<implcs of this aie (1) the lapidiu with which ccitam 
hpes of liimots of the hi cast and utcitis glow as a lesiilt of the inci cased 
blood supplj incident to piegnancy, (2) changes m the iclatue position 
of the pchic organs and some of the abdominal visceia caused b\ the 
enlaiging uteiiis with distuib.mce of quiescent lesions, and (3) the 
probabilitj, that the ret n elation in the filling and cmptMiig of the gall- 
bladder during piegnancv and the increased cholesterol content of the 
blood arc f.ictois in the foimation of gallstones dm mg piegnanc\ and 
even e\accrhation of quiescent cholcccstitis 

In the c\amination of women in the child-bcaiing age toi conditions 
of surgical impoi tance one must alwaN s be alert to the possibilitc ol pieg- 
nanc) In a rc\icw of the histones of a laige group of women m the 
child-bearing age who presented themsches at the ]\Ia\o Clinic because 
of surgical lesions, it w'as found that ,ippro\imatcl\ 2 per cent w-^ere 
pregnant Certain prccMsting lesions arc likely to giow woise dm mg 
pregnancy oi, because of then situation, cause interfeience wnth the 
normal progress of piegnancy and labor In dctei mining the method 
of treatment to be advised in these cases, the following questions must 
be considered 

Is It reasonable ccitam that a lesion exists^ Is a suigical opeiation 
the best treatment foi the lesion? Will the geneial condition of the 
patient permit of opeiation? Does the seventy of the tiouble justify 
operation dm mg piegnancy, and, if so, when is the best time to opeiate? 
\Vhat IS the relative risk to mother and to child ? 

These questions must be considered from the standpoints of the tipe 
of condition and of the individual case The suigical conditions aie 
naturally gioiiped into those that mav and those that may not be mflu- 

* From the Section on Obstetrics, Mayo Clinic 

* Read before the Pacific Nortlnvest Medical Association, Boise, Idaho, Tune 
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enced by pregnancy The first group is by far the largei and the more 
important, as it includes intra-abdommal and pelvic lesions as well as 
such extra-abdominal lesions as tumor of the hi east, certain types of 
goiter, varicose veins and hemorrhoids The second group may be said 
to include suigical lesions of the head, neck, chest and extremities 
The histones of 370 women on whom it was necessary to operate 
during pregnancy were leviewed from Jan 1, 1917, to Jan 1, 1927 
Before the lesults of this review are presented, it should be said that 
during this period an approximately equal number of pregnant women 
who presented themselves with surgical lesions did not come to operation 
A third group, on whom operations weie performed, is not included 
because subsequent data to confirm the diagnosis of pregnancy were lack- 
ing (table 1) 


Table 1 — Opetatwus of Necessity Dm mg Pi cgnancy 


Operation 

Patients 

Miscarriages 

Maternal Death 

Appendectomy 


122 

2 

2 

Cholecystectomy with appendectomy 


47 

2 


Miscellaneous on the gallbladder 

Partial thyroidectomy (evophthahnic goiter 

and ede- 

27 

1* 

2 

nomatous goiter witn hyperthyroidism) 
Partial thyroidectomy (adenomatous goiter 

without 

42t 

2 


hyperthyroidism) 


13t 

1 


Myomectomy 


13 

3 


On the ovary 


20 

3 


On the breast 


16 

1 


On the kidney 


14 

1 


On the stomach 


4 



Miscellaneous (intra abdominal) 


14 



Miscellaneous (extra-abdominal) 


38 

1 


Total 


370 

17 

4 




(4 5 per cent) 

(1 OS per cent) 


* Mlsc^^^]age -nitli death of mother from postoperative hemorrhage and obstructive 
jaundice 

t These data were collected between Jan 1, 1916, and Jan 1, 1926 


The list of operations performed will not be given in detail, and 
only the lesions most frequently encountered and those of unusual 
interest will be discussed In a number of instances, more than one 
lesion was treated surgically at the time of operation 

COMPLICATING LESIONS 

Appendicitis — Appendicitis is a fairly common complication of 
pregnane} Approximately 2 per cent of the women who presented 
themselves with S}mptoms of appendicitis were pregnant Paddock^ 
found the incidence to be 2 5 per cent Attacks of acute appendicitis 
do not occur more frequenth m pregnant than in nonpregnant women 
but the risk of seiious complications is greater m the former and this 

1 Paddock, C E Pregnancj Complicated by Appendicitis, Am J Obst 
68 401, 1913 
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iisk inci eases pi oi;i essn eh '1 he dansjti of opciation aflei the fifth 
month IS also i^icatei Attacks due to chionic appendicitis arc more likely 
to lecui dining picgnanc\, possihh because the noimal icgularity of the 
bowels IS distuibcd oi het.uisc the cecum has been displaced by the 
enlaigmg uteiiis Since the s\mptoms of p\ cloneiihi itis of piegnancy 
ma\ simulate the sMuptoms of acute appendicitis, it is always necessary 
to I tile out the foimei befoie definite diagnosis of appendicitis is made 
'J his usualh can be done In the c\anunation of a catheteiized specimen 
of mine fiom the bladdei oi if necessais fiom the tirctci, to detect the 
piescnccoi absence of jnis 

Appendectonn is indicated following one oi moie definite attacks of 
appendicitis din mg pregnane} (^ne hundi ed .ind In cnl^ -two patients wei e 
opeiatcd on foi appendicitis 'Iwo patients died, one following opera- 
tion foi acute appendicitis dining the sixth month, and one following 
opeiation for luptiiicd ajipeiuhx m the sc\cnth month of piegnancy 
The onh miscaiiiages which occitiicd m this gioup wcie coincident with 
these two deaths 

Dnra\i of ihc Giillhtaddci — 1 he gallbladdci ma} become diseased 
during piegnancy In 1911, \\ I Mayo - stated that 90 per cent of 
women who ha\e gallstones and who ha\c home childien date the onset 
of s\mptoms from a paiticulai picgnanc} 

'1 he fu St s) mploms mac occur dm mg the latei months of pregnancy 
and aie laicly severe enough to icquire surgical intervention Fie- 
quently, howcNcr, piecxisting cholecystitis wall undeigo exacerbation 
during the early months of picgn.mc\, and opeiation ma} be necessaiy 
Ihe dangci of a w'aiting policy is much less than that m the case of 
apjiendicitis llowevei, when the attacks are frequent and severe oi 
are accomi)anied b\ e\idcncc of acute inflammation of the gallbladder, 
opeiation should be consideied 

Seventy-fom operations w'cic pei formed on the gallbladder and 
ducts, and in fort} -seven of these the appendix also w^as removed 
1 here w'ci e tw'o miscai riages but no maternal deaths In four cases, 
the common duct W'as diained at the time of cholecystectomy One of 
these patients died from hemorrhage complicating obstructing jamichcc, 
and miscaniage occurred coincident with her death There w'as one 
maternal death following choledochotomy alone (table 2) 

Pelvic Tumois — It is often difficult to make a diagnosis of pelvic 
tumor complicating pregnancy oi to distinguish the condition fiom 
intra-uterine or ectopic pregnancy Even when the diagnosis of preg- 
nancy and tumoi has been made, it is not always easy to determine the 
type of the tumor The differential diagnosis is important, as the tieat- 

2 Mayo, W J Innocent Gall-Stones a Myth, J A M A 56 1021 (April 8) 
1911 
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ment ma} ^ar} with the nature of the tumor In most cases oi 
fibrora}oma oi the uterus the patient will e^o through pregna^c^ ana 
confinement vnthout untoward S}mptoms Certain fibrom\omas are so 
situated that they will obstruct the birth canal , otliers ma} undergo 
degeneration and still others may cause hemorrhage and abortion 
hen the tumor is situated low in the pelvis so that it is likeh to cause 
distocia its removal may be necessarx during pregnancx otherwise 
cesarean section at term xx ould hax e to be performed IManx mx omas 
cause pain and tenderness during pregnancx” the patients are usuall} 
treated expectant!} as most of them can be carried to term Some- 
times on account of the marked pain and tenderness and exidence of 
peritoneal irritation enucleation of the m\ oma is found necessar} during 
pregnancy In the case of uterine m}omas in xxhich the patient gixes 


T-i 2 LE 2 — Oferatioiis OiS Galloladdcr and D,tcts During Pregnancy 


on 

Patieats 

iUscamagfe xxatprnal I>»atb 

Cbol«-— 

22 

1* 

Cbolecvstectom- cad cpiv^acpctoin- 

-»7 

2 

Chol'wstectom- cad cho'edociotomv 

4 

5 

If 1 

Cfco’odoJbotom- 

1 

1 

Total 

74 

4 2 

(5 -i per cent) (2 7 p^ c-<nt) 


* frfztr thii'o djv op»"ation- 

* M 'f- — agf of rcot'^er from i>»nioiiit * 


T-uilh 3 — Id^oinecfon s D'‘nng Pregnancj 


Ojr=Tation 

Pal <“ats 

Jliicarragf- 

llToiaK.'omv 

& 

1 

3I”om<c:oa:’' cad cpp-aa'^toiav 

4 


M-ora^'toia-' cad on of bartlJoLa cr^t 

1 


Total 

V 

2 

02 c^nt) 


a hisior} of previous miscarriages apparent!} due to the tumor or in 
xxhich s}Tnptoms of threatened miscarnage are being produced b} the 
tumor m}omectom} ma} be emplo}ed as a conserxatixe measure In 
1920 J r^la} 0 “ reported haxnng performed m}omectom} nineteen 
times ounng pregnancy Fixe of the patients shoxxed signs of impend- 
insT mjscarriage prior to operation and in three the miscarriage xxas 
axerted b} the operation 

3Ixomectom} was performed in thirteen cases of our scries These 
include some cases prexioush reported and sexeral others There v ere 
three miscarriages and no maternal deatlis (table 3j 

3 o Vr T Conscn-ation of tne ’renstrual Fc^'ctJon J A "'■t 74 

36S5 fjurc 19) 3920 
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0\aiian r\sls ,iic IiKcK to ( ui''C nioic flifficiiU} tli.in nnomas 
luiiKMs of llic o\ai\ winch iisnalK Ik 1«iw in the pchis cause dystocia 
and ihcJc k dant^ct that tlu\ ina\ inptnic dutiiif^ labor It has gen- 
cialh been conuded lint if llu‘<c tmiiois ailain considtrahlc si/c the} 
should he icnio\cd dm mg picgnancc 1 he decision with regard to 
tins must he gnuded, howccei, and will depend mainly on the site of 
the tumor and on tin peiiod oi g< station In llaiietl's’ senes, m which 
c\i>cctant tu.itment of the tumoi was c<ini(fl out. the matein.d moi- 
tahU was 18 1 jkt eenl, is against 2 pen cent m jintients treated 
surgicalh 

Nineteen opeiations wen petlonned for c\stic tumors oi the ovar\ 
dining pitginnce In sin ot these e ist s snlpnigectonn was also pci- 
tormed and in dewen rises the .i|)pendi\ w is leinoeed seenndaiih In 
all hut one else oophouetonu w is piiioimed 1 here were tlnee 
nnsiuiiigis md nom.iteinii deaths (tihlc 1) 

It h.is been thought th.it cxophthalnne goitei .mel adenomatous 
goilei with In pertlu roidism wen meennpatihli with the eontmuation of 


T Mill 1 — 0/ , niliniK nil t/i, ()‘ni\ Piiniin Prtomnex 


<»!'< rnlliili 

I’nlli nil 

MI'-rnrrI t(,rs 

Ootiliorrciomj 

1 


snli'!tu,o ooiilinrrrtdtin (^Itipl' ) 

(1 

O 

ISincture ot ofirlnn r)f-t 

1 


Oopliorectoiny vH'i iiiK 

It 

1 

lotn! 

I'l 

1 


prcgn.mev In a leMew of eases f»i piegn.ince comjihcalmg goitei pub- 
lislicd m PZ") It wa. found tint '.mee 1916 ]>iegnane\ had been ohserecd 
m the Ma\o Chine m thirt\-two ji.iiicnls ha\mg cNophthalmie goiter 
and m ten liaMiig adenomatous goitei with Inperthjroidisin ' Either 
ligation fir p 11 tial tin loideetoiin or both weic successfulh performed in 
thirtj-four cases, .ind since the mtioduction of iodine as an aid in the 
ticatmcnt of e\oplithalmie goitei, ligations bare been found unnecessary 
as a prchminar) jirocedure to partial ih\ loidectonn When advisable 
for the control of CNophthalmic goiter or adenomatous goiter w’lth 
Inpcrtlnroidism, partial tlijioidectonn, wolh propci precautions, has 
been performed on the pregnant w'oman with reasonable safety to both 
mothei and child Maternal death did not occur Spontaneous abortion 
occurred twoce and premature laboi tw-ice, apparently due largely to 

4 Barrett, C W 0\arnn Tumors Complicating Pregnancy , Delivery, and 
the Puerpenum, Siirg Gynec Obst 16 28, 1913 

5 Mussey, R D , Plummer, W A , and Boothby, W M Pregnancy Com- 
plicating Exophthalmic Goiter and Adenomatous Goiter yvith Hjperthjoidism, 
J A M A 87 1009 (Sept 25) 1926 
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other complications In certain cases the thyi oid gland enlarges during 
pregnancy In most cases this is due to diffuse colloid goiter, and in 
some cases adenoma may he piesent In fact, it is probable that a 
diffuse colloid goiter in a woman moie than 25 jears of age may 
contain nonpalpable adenoma The necessity foi the remo\al of 
adenomatous goitei without hyperthyioidism larely arises duiing preg- 

Tablc 5 — E\ophthahmc Goito and P) cgnancv* 


Treatment Prior to Use ol Iodine 


Cases Mi'-cirria(,es 


Rest and obscnmtion 
Ligation of superior thyroid artorj 
Ligation folloned by partial thjroidcctoinj 
Thjroidcctonij (alone) 

Treatment After Use of Iodine 

Iodine 

Iodine followed by partial thyroidectomy 


o 

S 

4 

0 

y 

7 


1 

1 


•These data were collected between Jan 1 1910 and Jan 21, 1020 


Table 6 — Adcnoniatons Gotta Complicating Pi cgnancv’^ 

9 


Treatment in Patients with Hyperthyroidism 

Cases 

Jliscnrriiiges 

Rest and obsenation 

1 


Ligation 

2 


Ligation and thyroidectomy 

Thyroidectomy 

1 


4 


Iodine thyroidectomy 

1 


Quinine and inyectlon of urea 

Treatment in Patients Without Hyperthyioidism 
Partial thyroidectomy 

1 


13 

1 


* Uhcso data were collected between Jan 1, 1910, and Jin 1, 1920 


Table 7 — Opci ations on flic Kidney and Uieter Dining Pregnancy 


Operation 


Patients 

Sllscarnagcs 

Rcphrectomy 




'iuberculosis of Lidney 

O 



Pyeloncphrocis 

2 

7 

1 

Uretcronephrectomy 




Stone in ureter 

1 



Hydronephrosis infection 

1 

2 


Pchiolitliotomy 




Stone in left kidney 

2 

2 


Ureterolithotomy 




Stone in right ureter 

3 

3 


Total 

14 

14 

1 




(7 14 per cent) 


nancy, but in some instances the size or situation of the tumor causes 
pressure symptoms which demand partial thyroidectomy (tables 5 and 6) 
Operation is performed on the kidney during pregnancy when the 
lesion IS such that the life oi future health of the mother y\ould be 
jeopardized bv delay In this series there were fourteen operations on 
the kidney . including nine nephrectomies There was one miscarriage 
and no maternal death (table 7) 
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A nii''tcll.im.(nis moup of opcialions w.is ])ci foimcd, including 
splonccionn foi hcinohtic jaundice iii one ca<;c, icscclion of tlic stomach 
foi caunuiina in one c.isc. gastio-cntciosloinj in two eases and the 
closine of a gaeiio-entci le stoma in one ease Posteiioi resection of 
the rectum foi eaieinoma ^\a^ peifoimed (foul and a half months’ 
pi(.i;naue\ ) followmt: a |ueliminai\ colostoiin. .md a li\ing child was 
dclnoied In cc'^aiean section at teim Fi\e othci i octal operations 
wcie peifoimed. iiieluding hemonhoideetonn , lepaii of jiiolapsed 
lectiim and excision of .uial lissmo Iheie was no m.ilein.d death oi 
miscairiage in this gioup *>1x11011 opeialions weic jiei formed on the 
1)1 cast, mchiding ladic.il .uiijuitatioii for caicinoma m fne cases, simple 
amputation 111 two cases .uid excision of tiimoi in eight c.ises Iheie 
was one miseaiiiage and no nnteinal death The lemaiiung miscel- 
laneous opeiations included hei moteimies, explorations, elccation of the 
pregnant uteius impaeted m the pel\is l)io])s\ fiom the ecrxix for 
suspected caicinoma and the lemoial of a bleeding ceivical poljj) 

tOMMl XI 

Opeiations of neecssiiN weie perfoimcd on somewhat less than half 
of the pregnant women pieseiUing tliemseKes with surgical lesions 
The treatment of the leinaindei of the group depended on the natuic 
of the lesion and on the jieriod of gestation Patients with gallstone 
colic patients with a histon of apiiendical attacks and jiatients w'lth 
uterine ribionnomas siunild lie carefuih ohserced 

If suigical intenention is found necessary duiing pregnane), it 
should not cause 11101 e than oidmar\ eoncern '1 he mortality rate is 
not gieatei than that loliowing similar opeiations on nonpiegnant 
women The nuinhci of niiscarnagcs is not aiipieciahh gi eater as a 
result of the operatic e pioceduie than the noinial expectancy of mis- 
carriages during picgnancc '1 he tune of election for opeiations is in 
the first fice months, although extia-ahdoininal opeiations can be per- 
formed at almost any jici lod of gestation Varo " has emphasired the 
point that, if possible, jiclvic opeiations should not be perfoiined at a 
tune when the menses would h.ice occuiied were the jiatient not preg- 
nant Intia-abdominal operation should not be pei formed after the 
sixth month if it can possible' be acoided 

Biiefly stated, the postojiciativc tieatment consists of the hypocleimic 
injection of from 1/6 to 1/4 giam (Oil to 016 Gm ) of morphine 
every foui houis foi the first tevo or thiec days, the amount and fre- 
quency of the dosage being gradually diminished, according to the condi- 
tion of the patient The patient is not given a laxative by mouth until the 

6 Varo, B V The Prevention of Abortion After Operations on Pregnancy, 
Zentralbl f Gynak 50 1964, 1925 
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fifth or sixth da}- and then onl} a mild one Retention enemas of about 
2 ounces (62 Gm ) of warm sweet oil ina\ be gnen on the third or 
fourth night, to be followed the next inoining b} an 8 ounce (248 Gm ) 
simple enema The patient is given the usual postoperatn e diet 

SUMMARY 

Operations should be deferred until after confinement, if possible 
An}^ necessary operation can be performed prior to the fifth month of 
gestation without undue risk to mother and child 

Operation for uterine myoma is rarely necessarj during pregnancy 
The removal of large c}sts of the o\ary is less dangerous to the mother 
than expectant treatment 

Gastrectomy, splenectomy, nephrectomy and resection of the rectum 
for carcinoma may be performed without undue risk during pregnancv 



IRi:\lMFKl OF IXFFCIION 

(.LM KAl PKINCII’IIS IM)1KIMN(, IKlArMLM 1 UOM IIIL 
SLKGICAI SIANUroiM AM) imKAI’ILlIC INDICATIONS 
TO 1!L DKAW N IHl KDI KOM’^ 

\nR\n\\{ O WILINSKV, MD 

MW \OItK 

In a piCMoub conmninK.Uion * the "eneral mechanism of acute bac- 
tenal infection of the ho(h \\a‘^ c\tcnsuclv discussed Infection exhibits 
itself (1) as a moie oi Ic^'S local lesion with ijeneral m.mifestations 
del nod fiom the ahsoiption ot toxins from bacteria, oi (2) as a gen- 
cialK smulai entitx with which a hacteiiemia or general blood infection 
IS associated In this comimiincation I will discuss the general principles 
undeihing the treatment of acute bacterial infection fiom the surgical 
standpoint, and will j)a\ es]iccial attent on to the group of cases m which 
bacteiicmia or gencial blood infection is denionstiahle 

cnxK \i cr AssincxTioNS 

Blood cultnations of the pcnpheial blood can be employed m cases 
of acute infection foi the following purposes (o) m appropriate cases 
as an additional means ot difTeicntial diagnosis, (/)) as a means by 
which the sexerity of the infection can be gaged, (r) as a help m esti- 
mating the prognosis and (c/) as criteria on which to base the primary 
or further operatic c treatment 

\ rclatue ciuantitatnc estimation of the magnitude of the infection 
can be established according to the mimbei of colonies of bacteria wdnch 
appeal on the plate (plate culture metnod) in piopoition to the amount 
of blood used to inoculate the cutuic medium in the plate, thus one or 
five colonies of bacteria pei cubic centimentcr of blood as compaied with 
100 oi wuth an uncountable number of colonies of bacteria pei cubic 
centimetei of blood This is a rough method and is not stiicth accurate, 
but for practical purjjoses the inaccuiacv is mconsec|ucntial 

Clinical Gioupmg Accoidmg to Eilciii of Bactci tcima — In piactice, 
the presence or absence of bactcnemia oi general blood infection and its 
relative magr.itude yield the following clinical groupings, and the coriect 
interpretation of the bacteriemia in its relation to the clinical manifesta- 
tions vields certain theiapeutic indications 

A Treatment for the bacteriemia or general infection is many times 
not called for, as commonly the natuial protective agencies of the body 

* From the Mount Sinai Hospital 

1 Wilensky, Abraham O The Mechanism of Bacterial Infection, Arch 
Surg 13 228 (Aug) 1926 
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are able to destro}^ the bacteria and their effects as fast as the organisms 
and their toxins find their way into the circulation Many tunes, also, as 
pointed out on previous occasions the bacteriemia ivhich accompanied 
the demonstrable or undenionstrable pnmar}'^ focus of infection at its 
point of entr}^ and ivhich w as caused by it, or w'hich in turn fathered the 
development of one or more demonstrable subsidiarj'- foci of infection, 
ivas a temporary phenomenon, and sufficient time had elapsed between 
Its appearance and the moment of obsen^ation to allow for its spontane- 
ous disappearance Under these circumstances, there may be no clinical 
or laborator}^ evidences of its existence Good prognoses should be the 
rule under these circumstances, and the method of treatment should be 
planned wnth regard to the local focus of infection only A reservation 
should be made in one’s mind, how^ever, to cover those cases of acute 
infection in wdiich, for some undefinable reason as previously explained, 
the thrombophlebitis begins to spread, in these cases positive blood cul- 
tures ina} be obtained later, and the character of the illness may change 
entirely for the wmrse 

B Blood cultures shownng from one to five colonies of organisms to 
the cubic centimeter of blood are usuall}, but not ahva}S, of a mild 
nature, frequently show’’ little or no evidence of their existence, are asso- 
ciated wnth S3fmptom complexes which do not differ materially from 
those in similar cases m w’hicli the blood cultivations are sterile, and 
frequent!}’’ disappear spontaneously or after operation Good prognoses 
are the rule in these minor bacteriemias, and the method of treatment 
usually can be planned wnthout regard to the bacteriemia 

C On the other hand blood cultures can be obtained in which the 
numbers of colonies are extremely large, 100 or more colonies to the 
cubic centimeter of blood This ahva}s indicates a severe infection and 
an extremel} grave prognosis The clinical picture commonly shows an 
equal evidence of the se\erity of the infection 

This group contains those fulminatmg, progressive and severe forms 
of bactenema and general blood infection, the existence of w’hich is 
associated clinically with a symptom eomplex in w’hich a demonstrable 
local focus of infection is of minor and secondary consideration, and in 
which the bacteriemia or general blood infection is the dominating factor 
m the entire clinical picture The local focus ma}’’ exhibit definite signs 
of its presence or ma} be unrecognizable and undemonstrable, owing 
to either the paucity of its clinical manifestations or the profound intoxi- 
cation produced by tbe general blood infection 

An} kind of local condition may be associated with such a general 
infection It is to be assumed under such conditions that large numbers 
of Mable organisms are being discharged into the blood stream from 
the thrombophlebitic tissue, and that the bacteria are multiplying m the 
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blood also, the piouiiosis nnisl Ihctcfotc be seiious The usual comse 
of the condition includes a sto.uh piogicssion of the gcncia! blood infec- 
tion until a fat.ilit} occuis 

Undei these ciuumsiaiKcs, tieatmeni diiccted to the local lesion is 
chmcalh futile, and fat.ihties aie the nile and not the exception Even 
the most ladical siiigical pioccdnic. such as amputation of an cxtiemit), 
IS ot no .a\ail chmcalh , and the uselessness of such a ladical pioceduicoi 
othci pioccduics IS usu.ilh easih rccogni/able h\ the In pei acuteness of 
the infection, b\ the cxtiaoidmau toxicitj of the clinical pictuic and by 
the o\er\\ helming iapidit\ with nhuh the lattei passes into one of 
teimmal dcluium. coma and death 1 he picmisc that operation on the 
dcmonstiahle foci furnishes the unfoitunate jiatient his only chance 
sometimes maj not be icfused m the picseme of anxious paicnts and 
relatnes, but whenexer such eat nest desnes aie acceded to, it should be 
unequn ocabh cmiihasi/ed that the “chances” .iie pi.ictically ml In the 
fulminating cases, the eiitiic dniation of the illness is often only a few 
days 

'Iherc aic other somewhat less sexcrc foims of acute infection in 
w’htch the blood contains also laige mimbcis of viable organisms, but in 
which the clinical pictuie docs not cairx with it that comparatively sud- 
den o\crw helming of the hod) with a profound toxemia A somew'hat 
moic hopeful attitude can be cntci tamed m these cases, and whenever 
the local conditions maKc it possible, the cpicstion of a radical suigical 
procedure should be discussed in the hojic of controlling the bacteriema 
or general blond infection, this includes the question of amputation m 
infections of the bones and joints of sufficient seventy in the extremities 

D Between these two extremes aic laigc numbers of cases m wdneh 
the cultnation of the blood show's an mtei mediate number of colonies 
of bacteria Correct judgments aic more difficult in these cases 
Usually an aggressive jiolicy is indicated, and when the local foci of 
infection w'lth w'hich the bacteriemia is associated lend themselves to 
surgical intervention, operation should be perfoimed w'lth the object of 
removing the thrombophlebitic lesion from which the bacteriemia is 
derived Thereafter w'atchfulness and icpeated blood cultuie studies 
are necessary A careful study of the latter peimits ceitam deductions 
of therapeutic value 

In cases of this kind w'hen a given blood culture is compared w'lth 
subsequent ones taken on the same patient, decrease in the number of 
colonies or their disappearance undoubtedly indicates improvement when 
other conditions are equal , an increase m the number of colonies should 
always cause alarm, a prompt reconsideration of the available clinical 
picture and revision of all of the demonstrable foci according to rules 
that I shall give Comparisons made along these lines are of extreme 
usefulness and importance in work at the bedside and in the operating 
room 
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In the picscnce of a positive blood cultuie a piognosis of the ultimate 
outcome should not he attempted except aftei consideiation of all the 
available clinical facts While a positive blood cultuie is always serious, 
the seiiousness of the possibilities is usually paialleled by the characteiis- 
tics of the clinical pictuie The jMognosis should always he guaidecl 
Much depends on the availability of the local focus of infection for 
thoiough suigical lemoval, and on its removal hcfoic othei complicating 
foci have appeal ed Much depends also on the p.itient’s natui al i ecvgici a- 
tive powcis and on the antih.icteiial poweis of the blood seium Instances 
lepeatedly occui m which these poweis aie sufficient to oveicome the 
demonstiahlc hacteiiemia, so that at no time, in the absence of evidence 
of a fulminant and ovei whelming infection as previously mentioned, 
should a hopeless attitude he entei tamed 

Iufcctwn<i 111 Which Ncgalivc Blood Cidiutci Aic Obtained — 
Negative (steiile) blood cultuies obtained eithei piimaiily oi sccond- 
aiily should not always he associated in one’s mind with the mildci type 
of infection oi with impiovcment The contiaiy may he tiue and nega- 
tive blood cultuies may occui in the presence of the most profound 
infections Negative blood cultuies aic obtained clinically as follows 

1 In most classes of cases, nolahlj' in furuncles, caibnncles, pulmonary and 
rcinl infections, infections in the cellulai spaces oi in the fascial planes, positive 
and negative blood cultivations of the peripheral blood are about equally com- 
mon in the picscnce of an equally sevcic clinical picture 

2 In infection limited strictly to the lymphatic chains — both lymphatic 
vessels and lymphatic glands — positive blood cultures are not obtained This 
rule stems to be .liisolutc 

I In streptococcus (crvsipclas) cellulitis of the skin, positive blood cul- 
tures arc not obtained Ilowcvei, when such an infection begins in the mucous 
membrane of the ii isoph irvnx ,ind spicads outward on the skin of the face, 
forehead and scalp, positive blood cultures arc rarely obtained 

4 In a large group of cases in which the path of infection, ic, the path 
by which the bacteria eomnuinie ite with the geiier.il circulation, lies through 
the port.il .11 ea, positive blood cultures do not occur, this is especially true 
in pylephlebitis, and when a cluneal picture is obtained snfTicient to make one 
cntcitain this diagnosis, the occurrence of a positive blood culture is equally 
suflicieiit to destrov the assumption 

5 In infcetion of gallbladder and biliary tr.aet, positive blood cultures 
do not occur cither before oi after operation Positive blood cultures after 
oper itions on the g.illbladdei or biliiv tr ict .ire usuallv issoci ited with a 
suppuiative angioeholitis and, to a less extent, with thrombophlebitic lesions 
vvliieh .ire frcqueiitlv undemonstr.able even .it postmortem and which neccs- 
sarilv esc ipe the portal area 1 he latter in ly be located in the operative 
wound and have no relation to the liver itself The prognosis is extremely b.sd, 
and the pitieiits usu illy go on to a fal.il issue 

6 ‘\cute infections of the p increas — the various forms of acute pancreatitis 
— art not associited with positive blood cultures These cm be classified as 
ly mphangitides oi the bodv of the pancreas 
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7 Vcntc spltniti'' — mfcttum of tin spktn (lliis dots not intludc acute 
cnhrRcmcnts of tin spltcii issociattd with specific disc ists sucli as ttplioid 
fever, etc )— IS not assoented with positive hlood cultures 

8 In postpartum iiifeetion, lURitni hlood cultures itc obtained as a rule 
Positive hlood cultures oteiir as c\eeptions, frequentlv, but not always, these 
are found to be associated with i thrombophlebitis of the large veins deiived 
irom the uterus which Ins smeceded in spreading into the internal iliac 
veins and into the vein lav i Kadual opeiation is permissible onl> when 
such a patbolopie condition is expected with a reasonable degree of certainty, 
and this measuie will he siiecessful in proportion to the .ibilil> to get bejond 
the thiomhophlehitis when the radical hvsteiectonn is performed Instances 
of this kind aie relativelv uneominon ■' 

9 In mastoid disease uncomplieated with involvement of the lateral sinus, 
positive blood cultures aie not demoiisttahle Clinicall}, this point has come 
to furnish the most important single evidence for cxehision of involvement of 
the lateral sinus 

10 In thrombophlebitis of the cr.nii il sinuses, other than the lateral or 
petrosal sinuses sterile blood eiiltiires ire constantlv obtained Cavernous 
Sinus thrombosis is the best eximple In the presence of a primarv lesion, to 
which the crinial (eavernmis) sinus thioiiibosis is secoiidarv, a positive blood 
culture is sometimes obi lined when the primirv lesion — for ex.imple, a furuncle 
fit the nose <ii f.iee — is e ip ihle o! disclurgiiig living bacteria into a blood stream 

11 In empvemi tiiorieis stiietlv limited within the pleural sac and 
without an open commumcition with the pulmonaiv p.irenehvmi negative blood 
cultures ire the rule J he oecurreiice oi a positive blood culture should be 
considered an indication tbit some complication exists from which the positive 
blood culture is derived 

12 In acute peritonitis, sterile blood eiiltures are obtained as a rule In 
the varietv in winch there is a distinct metastatic lesion, le, that secondarv 
to an acute streptococcus tonsillitis or that secondary to a lobar pneumonia, 
the occurrence of a positive blood culture should be referred to the primarv 
lesion In the varietv due to the close relationship with a primary intra- 
abdominal lesion, le, tint iceominnv mg in icute appendicitis, etc, the occur- 
rence 01 i positive blood eulture should be reterred to some other complicating 
lesion these eases are rare 

13 In acute meningitis of the suppurative varietv, sterile and positive blood 
cultures occur about equallv often The organisms demonstrable m the blood 
should be reierred to a thrombophlcbitic lesion in close lelationship with the 
meninges and from which the meningitis is derived 

These clinical classificationb can be fui liter combined into the follow- 
ing broad groups without consideration of the location of the focus of 
infection 


2 The usual rule in conservative circles is not to operate in cases of post- 
partum infection, as it is found chnicalh that m large series of cases this 
policy results in a larger proportion of cures I approve of tins rule, but, 
nevertheless, I believe that it should not be allowed to stand in the vvaj of 
operation when a case occurs m which the laboratory and clinical facts 
approach those outlined in the text 
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A The question of a positive blood culture, being intimately asso- 
ciated with the presence of a thrombophlebitis m which the thrombus 
harbors organisms actively growing on a surface m open communication 
with the freely circulating blood, it follows that sterile blood cultures of 
the peripheral blood will be obtained under the following conditions 

(а) When the primary focus of infection at the portal of entry on a surface of 
the body (skin or mucous membrane) does not contain a thrombophlebitis In these 
instances the focus of infections is limited to cellular tissue or spaces in contact 
with lymphatic spaces or vessels This suggests the reason why certain primarj 
foci of infection (furuncles, carbuncles, etc) are equally commonly accompanied 
by positive and by negative cultivations In these cases the bacteria in the primarj 
lesion maj’^ be limited and may not always be permitted to evtend into a nearby 
vessel because of various reasons — mechanical and anatomic, antibody activit>, 
etc , of course, when bacteria do not enter the circulation, bacteriemia does not 
occur On the other hand, if these natural barriers do not exist, or are insuf- 
ficient, bacteria enter the blood stream, and bacteriemia results For instance, 
this explains the difference in clinical virulence of infections of the face, the 
different conceptions held in different clinics regarding association with 
positive blood cultures, the different opinions regarding the seriousness of 
these infections of the face, and the different points of view regarding the 
correct method of treatment, i e , conservative treatment or incision 

(б) The thrombophlebitis in the primary lesions does not contain living, grow- 
ing bacteria 

B Sterile blood cultures are associated with conditions in which the 
path of entry of the infection lies through the lymphatics 

C Sterile blood cultures are obtained when the portal area is inter- 
posed between the point of entry of the infection and the general 
circulation This seems to be associated with an antibacterial property 
of the liver This fact was first established experimentally by Wysso- 
kowitsch in 1886, and has been corroborated by others since then 

D Sterile blood cultures may be associated with intervals between 
temporary states of bacteriemia The development of secondary foci m 
the presence of negative blood cultures is the most powerful proof of 
these temporary bacteriemias The temporary bacteriemias find their 
mechanisms m the repeated discharge of numbers of bacteria into the 
blood stream, each discharge being separated by an interval sufficiently 
long to allow the destruction of the organisms Clinically, the dis- 
charge of bacteria into the circulation is often accompanied by a chill 
There is abundant experimental proof (Wyssokowitsch and others) to 
shov that the injection of living organisms into the circulation of the 
blood IS followed b} a progressive disappearance of the latter, so that 
vhile blood cultivations taken for the first hour or so after injection 
are positne those taken later are negative In clinical practice it is a 
common occurrence for the temporarv bacteriemias to be unintentional!} 
produced b} operation and other manipulations, as for example, in the 
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dicssmg of a wound. nota])h a w'ou.id of the bone, the passage of a 
sound into the bladdci and olhci pioccdines The lesson to be learned 
IS that manipulations of the Kind winch aic knowai to cause these bac- 
tenennas should be piacticcd with gieat caic and ciicumspection, and 
should be a\OKled altogethei if possible Unnccessaiy and unwuse 
squee/ing and othei tieatment of lesions, notably of fui uncles and 
carbuncles, tspecialh of the face and uppei lip, may conveit a seemingly 
innocuous lesion into .i fatal one complic.atcd by a thiombophlebitis of 
the facial lem and of the caveinous sinus 

In the picseuce of posituc and negatne blood cultuics, a pro- 
giessive impo\eiishmcnt of the gcncial condition of the patient is 
frequently due to the m.igmtudc and mimbci of the vaiious points of 
hxation that ha^c occuiicd or to then loc.ition in important viscera or 
localities of the bod> lathcr than to the presence of the blood infection 
Positive blood cultures aie sometimes obtainable only at a late stage of 
the illness Death results fiom cither a general progicssion of the 
entire infection or from tiic results of any one paiticulai manifestation, 
for instance, fiom the results of a localiration m the lungs and pleura 
Chaiacin of O/c/diiKun Pound on Cidttoc — Facts obtained by 
studying cultures of luirulent or other material (exudate) obtained 
from a demonstrable local focus of infection also frequently serve 
Aaluable purposes The information can be classified as follow's 

A The mere presence of oiganisms in the exudate serves as a 
means of diagnosis The best example of this is the finding of pyogenic 
or othei organisms in the spinal fluid 

B The character of the infecting organism frequently serves as a 
means of differential diagnosis and at the same time helps materially in 
establishing the prognosis, i e , the demonstration of anthrax bacilli 
111 an otherwise indifferent looking lesion changes the outlook to an 
extremely giave one In other instances the character of the organism 
becomes important wdien the lesion is in a given tissue, i e , the 
presence of Welch bacilli m a focus of infection m muscle tissue makes 
an otherwise favoiable prognosis potentially fatal Cases are con- 
stantly being seen in which it is difficult to decide wdiethei a focus 
of infection has localized in a bone or in an adjacent joint True 
enough, this sometimes indicates a simultaneous involvement of both, 
but in other cases the localization is hidden in a general inflammatory 
reaction Under these circumstances, the demonstiation of organisms 
of the staphylococcus group — Staphylococcus otneus especially — indi- 
cates that the chances are greatly in favor of an involvement of the 
bone , the demonstration of organisms of the streptococcus group would 
speak m favor of an involvement of the joint The differentiation 
carries with it a possible therapeutic indication Other things being 
equal, the demonstration of organisms of the staphylococcus group with 
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its consequent interpretation of a lesion of the bone ^^ollld ordinarilj 
favor exploration of the bone in cases of doubt, while the demon- 
stration of organisms of the streptococcus group would indicate a more 
conser\ative treatment, at least as far as exploration of the bone was 
concerned 

C Recently abdominal puncture has been practiced in cases of 
general peritonitis, either as a method of diagnosis in doubtful cases 
or as a means of differentiating a pneumococcus or streptococcus perito- 
nitis When these organisms are demonstrable, it indicates that the 
peiitonitis IS a metastatic one and is unassociated with a definite focus 
of infection in an intra-ahdominal viscus wdnch is amenable to surgical 
treatment , the prognosis then becomes extremel}’- grave , m Alount Sinai 
Hospital the usual custom is to refuse to operate in these cases 

D In infections of the middle eai the demonstration of a mucoid 
encapsulated coccus is commonly accompanied b} a rapid destruction of 
tissue, which is unaccompanied by perceptible clinical or other evidence 
Exploration of the mastoid is then indicated, although wuth other t\pes 
of bacteria operation w'ould not be considered 

PORTAL OF ENTRY OF INFECTION 

In ail} given case, a demonstrable bacteriemia may be referable to 
the original primary lesion at the poital of entri of the infection or 
to any secondari or subsidiar} form of infection Because of the 
thrombophlebitis which is produced at the point of fixation, secondary 
foci can also give rise to a bacteriemia, these include especially foci of 
osteomyelitis and a bacterial endocarditis 

Primal} bactenemias are more commonl} demonstrable and recog- 
nizable as such 111 cases of infection b} specific organisms, as, for 
example, the gonococcus bacteriemia accompaii} mg an acute gonococcus 
urethritis or the pneumococcus bacteriemia accompanying a pneumo- 
coccus pneumonia of the lobar t}pe Somewhat less commonl} the 
primar} bacteriemia is recognizable as being due to the original primar} 
lesion because the latter is available for discovery and observation on 
an exposed surface of the bod} as for example the bacteriemia wdiich 
accompanies a carbuncle or furuncle of the skin or that which accom- 
panies streptococcus tonsillitis Sometimes both of these factors the 
specified} of the organism and the location ot the lesion on a surface 
of the bod} favor tbe recognition of the primaiy- bacteriemia as such 
as for example, the bacteriemia wdnch accompanies an anthrax lesion of 
the face or the bacteriemia which accompanies t}phoid fe\er, m which 
the portal of entr}’- is on the mucous surface of the ileum and the 
primaiw' lesion is m Pe} er’s patches Except under these specific condi- 
tions the a^allable instances m which the demonstrable bacteriemia 
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can be lecognizcd as piiman' and as being derived from the primary 
lesion at tbe poital of entiv seem to be m the mmoiity 

In otbei cases distinct piimaiv and substdiar) lesions coexist and 
aic associated with a demonstiable bacteiicmia Then it is commonly 
difficult to say whctbei tbe dcmonsfable bacteiiemia is deiived fiom 
the piiinaiy oi fioin the secondan lesion Ihe best examples of this 
difficulty aie found in conditions of the cai in which a piimaiy lesion 
IS found in a complicating thioinbosis of the lateral sinus, and secondary 
lesions aie found in a bone oi in a joint Heie the primary lesion 
icmains a constant factoi c\cn in the piesence of subsidiarj foci which 
can themsehes oiiginate bactciiemias Even aftei the jugular vein 
has been efficicnth tied a bactencmia inav still be deiivcd from exten- 
sion of the piiniar} thrombus along the pctiosal sinuses, and it is a nice 
distinction to integiate a bactencmia piopeily between a subsidiar} 
focus elsewhere in the bod\ and the pnman lesion in the lateral and 
petrosal sinuses Some facts pcitmcnt to this distinction wull presenth 
be lefened to in discussing the situations which may aiise in acute 
osteoim ehtis 

Lastlv, m still other cases a focus of infection is piesent wdneb is 
distinctlv a metastatic lesion, and w'hich is accompanied by a bacteneinia 
In the one gioup of such cases a primaiy lesion is sometimes demon- 
stiablc as a definitcU healed lesion A common example of this clinical 
fact IS found in cases of acute hematogenous lenal infections (hema- 
togenous multiple renal infarcts) , fiequently, indeed, the site of the 
original furuncle is still recognirablc in a recently healed scar In 
the second and much more common group of these cases, the pi unary 
lesion IS undemonstiablc The commonest example of this status is 
found in cases of acute osteomvclitis In the piesence of anv of these 
combinations experience leads one to assume that foi clinical purposes 
all of these bacteiiemias should be associated with the demonstrable 
metastatic lesion Faiily complicated situations can and do arise, and 
the lines of thought wdneh one follows aie best illustrated in the cases 
of acute osteomyelitis 

In many of the cases only a single focus of osteomyelitis is demon- 
stiable In most of the cases in tins group, a comparatively small 
number of bacteria are demonstiable in the circulation of the blood 
(plate culture method) Should the bacteiiemia disappear befoie 
opeiation spontaneously and fairly promptly, one may assume that the 
bacteneinia was caused by the undiscoverable primary lesion to wdnch 
the demonstrable focus of osteomyelitis was subsidiarj’- 

If the bacteneinia persists, and if it disappears promptly aftei 
an efficient operation in winch the entire focus of infection in the 
bone is removed, the assumption seems justified that the demonstrable 
bacteriemia was derived from the thrombophlebitic lesion in the focus 
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of infection in the bone This is the criterion which 
radical operative treatment in cases of osteomyelitis 
bactenemia 


prompts actue 
associated vith 


n some of the cases, however, bactenemia persists after opeiation 
When the surgeon is certain that the lesion of the bone has been so 
thoroughly removed that it cannot cause bactenemia, and vhen the 
appearances of the wound in the bone corroborates this impression, 
the bactenemia should be considered as an indication that some other 
focus exists which must be found and removed in order to render the 
blood sterile Many times this proves to be the case, but when it 
does not, the original focus of osteomyelitis should be examined again 
and levised operatively 

If bactenemia persists, and if the number of demonstrable bacteria 
still IS comparatively small, other foci or lesions capable of causing 
bactenemia should be looked for In the absence of any such demon- 
strable lesion, the explanation of the bactenemia cannot be decisive, 
although it must necessarily be assumed under the circumstances that 
the original focus continues to discharge bacteria into the blood stream 

In the meanwhile, other foci should be looked for, especially during 
the continuation of the bactenemia, which may subsequently be found 
to be due to some complicating factor unrelated to the focus of infection 
in the bone (mtercurrent disease or some other condition) When the 
bactenemia cannot be adequately explained and when it continues to 
exist, a bacterial endocarditis should be looked for The presence of 
this condition is the most serious complication possible, and the prog- 
nosis IS grave, operation on any local focus is futile in the presence 
of a bacterial endocarditis, and a fatal outcome should be expected 

The explanation of the bactenemia becomes a matter of exclusion 
when several foci of infection coexist Rules similar to those outlined 
in the foregoing paragraph apply 


TREATMENT FOR THE LOCAL LESION 

Treatment for the local lesion should be based on (1) a consideration 
of the mechanism by which the focus is produced , (2) the character of 
the lesion which is produced as determined by all available knowledge, 
and (3) the magnitude of the infection in association with the absence 
or presence of bactenemia Multiple foci should be treated individuall} 
along similar lines and in accordance with the points of view expressed 
A Other things being equal, the absence of a demonstrable bac- 
teriemia or general blood infection indicates that a conserivatn e attitude 
can be assumed in deciding the correct method of surgical treatment 
of the local focus The immediate important results of this conservatne 
attitude include (1) the performance of a much less severe— frequent y 
a minor-primary operation, (2) much less chance of the spreading of 
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the thiombophlchuic oi thiombo-.utentJc piocess with all the conse- 
quences outlined, (3) fiequent con‘'ei v.ition of impoitant organs oi 
tissues, and (4) fiequent .ivoidance of unnecessaiy complications 

B Othei things being equal, the picscnce of a demonstrable bac- 
teiiemia oi geneial blood infection indicates a dangeious and possibly 
piogiessne lesion, it also indicates that an uigent effort, commensmate 
\\ith the se\eiity of the infection, should be made to lemove the local 
focus as call) and as completely as possible befoie the spieadmg infec- 
tion does nicpaiable damage to the cndocaidium oi to some important 
organ oi localit) All of the infoimation classified m the pievious pait 
of this and in othci jiajieis as icgaids the clinical and therapeutic 
significance of a bactcncmia oi gcncial blood infection should be con- 
sidered at this time and judgments foimcd and indications met 
accordmgl) 

The impoitant indication is to lemovc the local focus of infection as 
complete!) as jiossible Ficqucntly, (.onsci vative treatment should be 
replaced b) ladical rcmo\al of tissue into healthy areas m an attempt 
to icach a point distal to the thiombophlebitic lesion The difficulty at 
these eail) stages is the impossibility of recognizing the limits of the 
lesion, and much ^\lder excisions of tissue must therefore necessarily 
be done than would otherwise be necessary There aie times and 
localities m wdiich radical lemoval of the thiombophlebitic focus is not 
technicall) feasible, undei these cii<-umstances, as much as possible 
should be done in this diicction , ample diamage should be seemed as the 
next best treatment A good deal must be entrusted to natuie’s effoits 
to dissipate the bacteiicmia spontaneously 

Local anesthesia should never be employed m operating on foci 
of infection in the skin The method lends itself to the spreading 
of the lesion and is equally at fault wulh rough manipulations or squeez- 
ing of the tissues near the infected areas In opeiating on foci of 
infection in deep organs or tissues, local anesthesia may of course be 
used for the outer w^ound 

The phenomena associated wuth and accompanying a bactenemia 
sometimes occur after opeiation — so-called “operating room infection” 
— m divers parts of the body The accident is undoubtedly associated 
with the vascular thromboses which are a necessary incident in the 
healing of all opeiatively produced wounds The infection of the latter 
does not ahvays piedicate an introduction of organisms from without, 
but the bacteria may come from unrecognized foci of infection pre- 
existing in the body, as, for instance, in the tonsils, the wound then 
becomes a secondary focus This is the most impoitant reason for 
adequate physical examination of all patients before operation, and 
search should be especially directed toward otherwise obscure areas 
of the body 
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As a general lule, postoperative infections, with demonstrable 
bacteiiemia, are extremely serious and usually terminate fatally Clini- 
cally, the patient has high fever and chills, the chills usuall} occur at 
irregular intervals whenever swarms of bacteria are being sent into 
the circulation The local area of the operative wound need not neces- 
sarily show more evidences of change than are seen under more happ}”^ 
circumstances, and it is always impossible to discover any other focus 
of infection which could account for the bacteriemia 

In certain areas of the body and after certain operations, for instance 
in the pelvis, and after amputations of the breast foi carcinoma, the 
proximity of large veins to the operative field should make one suspect 
that the circumstances outlined in the foregoing paragraph are associated 
with an infected thrombosis of the adjacent vascular channels Explora- 
tion of these venous channels is urgently indicated, when the thrombi 
are found, these should be removed and the veins tied on their distal 
side The latter operation will succeed in direct proportion to the short- 
ness of time during which the thrombi has been allowed to feed bacteria 
into the blood stream, success will not always follow when secondary 
foci have been established, and never when the endocardium becomes 
secondarily involved 

The phenomena accompanying the spread of the thrombophlebitis 
are apt to occur aftei operation, particularly m tissues provided with 
an abundant vascular plexus, for example, in bone tissue Clinically, 
these are recognizable by the continuation of the subjective and objective 
phenomena or by i ecrudescences or exacerbations of the process i\Iuch 
more serious effects can occur in infections of the skin — furuncles 
carbuncles, etc— after operation, and the danger of spreading an old 
thrombophlebitis or causing a new one is directly proportionate to the 
proximity of the local focus of infection to an adjacent vein I have 
leferred to this previously in discussing local infections of the face and 
upper lip For this reason, conservatism is indicated in treatment foi 
local infections of this kind 
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Smgcons advocalmg ladical opeiation (Lcwisolin ' and de fakata ") 
and even those advocating conseivativc methods (Poitis and Poitis") 
in the tieatinent of g.istnc .ind duodenal iilceis agiee that gastiectomy 
produces a lowei acidit} oi an anacidiU in the contents ol the stomach 
The mechanism concerned in iiiinging about this change, however, is a 
subject of contro\eis} Dca\cr and Reimann ' stated that the lesection 
of the antrum does .iwa} with the aic.i of tlie stomach mucosa that 
secretes acid This is contraij to anatomic and phj siologic facts The 
antrum is lined bv p\loiic glands which contain no oi onl) a few, 
acid cells (Steinheig ') These glands seciete onlj' an alkaline form of 
mucus (Bahkin'") The i elation of the mucosa of the antrum to the 
secretion of gastiic juice was fiist called to oni attention by Edkins " 
This investigator found that extiacts of the mucosa of the antrum mixed 
with other substances, such as peptone and watei, and then injected into 
the blood stream produced the secretion of gastric juice Edkins ' was 
of the opinion that this action of the mucosa of the antrum was specific 
Later, Keeton and Koch ® found that extracts of othei glands injected 
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into the blood stream also caused the secretion of gastric juice Tomas- 
chewsky ® found that gastrin was distributed uniformly throughout the 
mucosa of the stomach The work of Edkms/ however, stimulated 
an interest in the role that the mucosa of the antrum may plaj m 
the complicated mechanism of gasti ic secretion 

According to Pawlow and his school, thei e are two main phases 
of gastric secretion The first is the psychic phase, which is responsible 
for a great deal of the secretion of gastric juice, and which is brought 
about by the animal seeing, smelling, tasting and chewing food The 
chemical phase is characterized by a long latent period It is believed 
that the secretion fiom the glands of the fundus is bi ought about 
through the stimulation of the mucosa of the antrum The flow of 
gastric juice can also be inhibited by the various foodstuffs coming in 
contact with the duodenal mucosa In the experiments dealing with 
the mechanism of secretion concerned m the chemical jihase, Kishy- 
schkowsky and Gross have divided the dog’s stomach into the pars 
pylorica and the fundus In other experiments. Gross has separated 
the duodenum from the antrum so as to study the effect of substances 
on the gastric secretion when they are introduced diiectly into the 
duodenum The dogs were kept alive by an external gasti o-enterostomy 

(fig 4) 

It was found that neutral fat, oleic acid, soaps, soda and physiologic 
sodium chloride solution, when introduced into the duodenum, appeal 
to have an inhibitory influence on the secretion from the mucosa of the 
fundus On the other hand, meat extracts, water, salt solution, pan- 
creatic juice, bile, oleic acid and lactic acid, also soaps, dextrin and 
dextrose solution, when introduced into the antrum, stimulate the secre- 
tion of the glands of the fundus Krshyschkowsky,^^ Zeljony” and 
Gross have introduced meat, bread, milk, water, lactic acid, bile, 
Liebigs’ beef extract and peptone into the fundal part of a dog’s stomach 
These substances remained in the fundus for two hours and longer 
without producing any secretion of gastric juice 

Babkin ® concluded that the chemical irritation of the surface of the 
mucosa of the fundus of the stomach does not bring forth the secretion 
from its glands 

9 Tomaschewskv, Z Ueber die chemischen Erregcr dcr Alagendnisen 

Arch f d ges Physiol 170 260, 1918 

10 Pawlow, I P The Work of the Digestive Glands, London, Charles 

Griffith Sc Company, 1910 

11 Krshyschkowsky, quoted by Babkin, B P Die aussere Sckretion dcr 
Verdauungsdrusen, Berlin, Julius Springer, 1914, p 126 

12 Gross, W Beitrag zur Kenntis der Sekretionsbedinuiigcn dcs Magcns 
nach Varsuchen am Hund, Arch f Verdauungskr 12 507, 1906 

13 Zeljoni, quoted bv Babkin, B P Die aussere Sckretion dcr Vcrdaiiungs- 

druscn, Berlin, Julius Springer, 1914 
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Ivy ^ ‘ lias emphasized that Ihei e is an inleslinal phase of gastric 
secietion He sepaiated the stomach fiom the esophagus and duo- 
denum One end of the slomacli was closed and the othei end was 
hi ought outside by a fistula Ihe dog was fed in the noimal manner 
and the food was passing fiom the mouth to the esophagus which was 
anastomosed to the duodenum Fiom two to foui houis after the dog 
was fed, the isolated stomach secictcd copiously Ivy “ has also demon- 
strated the humoial mechanism in gastiic secietion He was able to 
isolate the pouch of the stomach and sepaiated it fiom the nerve and 
blood supply of the mam pait of the stomach He tiansplanted this 
pouch undei the mamman gland of a dog and found that when the 
dog was fed the tiansplanted pouch secieled gastiic juice 

Since the Eurojican suigcons have begun to treat gastric and 
duodenal ulcers b}’’ lescction of the stomach and have noted the striking 
change in the chemisti)'’ of the contents of the stomach, they weie stimu- 
lated to theorize as to the cause of the reduction in the acidity Loienz 
and Schur have reviewed a series of then mateiial following gas- 
trectomy They have noticed that the size of the antium removed was 
directlv proportional to the i eduction in the acidity They laid emphasis 
on the fact that the removal of the antium does away with the part of 
the stomach which is indirectly lesponsible for the chemical phase of 
gastric secietion These authois did not believe that the neutiahzation 
of the stomach contents by reguigitation of the alkaline juices from 
the intestine could play any part in pioducing the sti iking change Later, 
some experimental work was undertaken by Smidt,^'' who utilized the 
methods of the Pawlow school He foimed a Pawlow pouch and then 
resected the antrum and studied the change pioduced He came to the 
conclusion that the removal of the antrum, especially after the method 
of Billroth I, reduces the secietion of gastric juice to a minimum Two 
years later in an experimental study, Poitis and Portis,^ using the same 
methods as Smidt,^® demonstiated that after gastrectomy the Pawlow 
pouch secretes a gastric juice high in acidity They were of the opinion 
that the neutralization of the contents of the stomach by regurgitation 
of the intestinal juices is the most important factoi in changing the 
acidity of the contents of the stomach after resection of the antrum 

14 Ivy, A C Contribution to the Physiology of the Stomach, JAMA 
85 877 (Sept 19) 1925 

15 Lorenz, H , and Schur, H Unsere Erfahrugen uber den Wert der 
Antrumresektion bei der Behandlung des Ulkus Pepticum, Arch f khn chir 
119 239, 1922 

16 Smidt, H Experimentelle Studien am nach Pawlow isoherten klemen 
Magen uber die sekretonsche Arbeit der Magendrusen nach Resektionen Billroth 
I und II, sowie nach der Pylorusausschaltung nach V Eiselsberg 135 26, 1923 
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It IS evident that investigators using the same methods have dis- 
agreed as to the real mechanism concerned m bringing about the change 
m the chemistry of the gastric contents after resection of the antrum 
Smidt/® using the same methods as Portis and Poitis,== came to the 
conclusion that resection of the antrum reduces the secretion of gastric 
juice, while Portis and Portis ® believed that the neutralization of the 
contents of the stomach is the biggest factor in bringing about the change 
in the acidity It lemained for us to find other methods of experimen- 
tation in addition to the methods already in use in order to throw mote 
light on the following problem Does the removal of the antrum do 
away indirectly with the secretion of gastric juice in the manner of 
eliminating the chemical phase, or does a gastro-intestinal anastomosis 
after the resection bring about a change m the emptying time ol the 



Fig 1 — A, normal stomach with Pawlow pouch, B, normal stomach with 
Pawloiv pouch and a posterior gastro-enterostomy 


Stomach and in the regurgitation of the alkaline intestinal contents to 
such a degree that the changed chemistry is due to neutralization ^ 

EXPERIMENTAL METHODS 

In the course of our experiments, we have also studied the changes 
that are induced in the chemistry of the contents of the stomach by 
gastro-enterostomy alone This part of our study, however, was 
incidental, since m our plan of work we have performed a gastro- 
enterostomy before removing the antrum We shall discuss briefly the 
phase of gastro-enterostomy only, as it is related to our chief problem, 
since one of us (Burget and Steinberg "0 has already published an 
experimental stud> dealing with the regurgitation of intestinal contents 
after gastro-enterostomy 

17 Burget, G E and Steinberg, E Studies on the PJnsiologv of Gastro 
Enterostomj, Am J Phi'siol GO 308, 1922 
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In the first senes of expenments, we studied the change m the 
quantity and the chemistn of sccietion as it is affected by a gastro- 
entei ostomy 

For tins purpose, \\c mule a Paw low poucii from the fundus of the stomach 
m the manner described Paw low (lig 1) Wc fed the dog 200 Gm of cooked 
meat and noticed the normal response of the glands from the pouch (table I A) 
Later, we performed a gastro-enterostomj on the same animal (fig 1 B) and 
fed it the same tjpc of meal and examined the gastric juice obtained from the 
Paw low pouch (tabic \ B) 1 allies 1 4 and 1 B show that there was no appreci- 
able change either m the aciditj or m the peptic actnitj of the gastric juice 
secreted bj the mucosa of the fundus before or after gastro-enterostomy There 
was a slight dimunition m the qiiantitj of gastric juice secreted m the first three 
hours 111 the dog with the gastro-enterostoms 

Tahli: 1 (Dog 7) — Woimal Rc^pomc of Glaiid'; fiom Pouch 


A n 

Normal Stomiicli with PnwloM Pouch (PIr 1 A) Gnatreetomj nnd Pnwloir Pouch (Pig IB) 


r ' “ — ■ ^ _ _ . . - ^ - 

(200 Gm oI Cooted Meat Glicn Itnrch G, l!)2t) (200 Gm ol Cooked Meat Gncn April 30, l£12t) 
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In the second senes of experiments, we attempted to study the 
effects that the removal of tlie antrum may have on the change m the 
secretion of gastric juice 

First, we performed a Paw low' pouch (fig 2 A) After the dog recuperated 
from the operation, w'c fed him a meal consisting of 200 Gm of cooked meat and 
noticed the response of the Pawlow pouch (table 2 A) Later, we removed the 
antrum of the stomach and anastomosed the fundus to the duodenum (fig 2 B) 
After the dog recuperated sufficiently from the second operation, we gave him 
the same meal as on the previous occasion and noticed the response of the Pawlow 
pouch (table 2 B) Tables 2 A and 2 B indicate that tlie acidity and the concen- 
tration of pepsin of the gastric juice was not changed after removal of the 
antrum It is to be noted, however, that the quantity secreted by the pouch on 
the same meal, after removal of the antrum, was reduced in the first three hours 
to less than half of the response m the normal stomach 

We were somewhat delayed m our work, and m the meantime 
Smidt and Portis and Portis ® have published a report of their experi- 
ments utilizing the same methods We did not think that it would be 
possible to solve all the phases of the problems concerned in our work 
by utilizing the Pawlow pouch method only, and we therefore proceeded 
to other forms of experimentation 
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The third method of experimentation was based 
Boldyreff 


on the work of 


Tins author introduced 0 5 per cent of hjdrochlonc acid into the stomach of a 
og and found that after an hour the contents of the stomach a\ere reduced to 
about 015 per cent hydrochloric acid He concluded that when the acid of the 
contents of the stomach is raised to a certain point it is neutrahred the 
regurgitation of the pancreatic juice, bile and succus enfericus into the stomach 
Burget and Steinberg repeated Boldjreff’s experiments on dogs m the normal 
state, and have also studied the regurgitation m dogs on which gastro-enferostonn 
had been performed These authors found that after gastro-enterostomy duodena] 
regurgitation takes place w'lthin fifteen minutes after the introduction of from 
100 to 150 of 0 5 per cent hydrochloric acid 0 1 per cent in only thirty or fortj-five 
minutes In our present study, we have introduced 200 cc of 0 5 per cent Indro- 
chloric acid into the intact stomach of a dog (fig 3 A) and haie aspirated the 



Fig 2 — A, normal stomach with Pawlow pouch , B, Pavvlow pouch wntli antrum 
removed and gastrojejunostomy 


Table 2 (Dog 3) — Effects of Removal of Antrum on Sccictwn of Gasinc Juice 
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1 

20 

0 2371 

0 3372 

1 

30 

0 309S 

0 3103 

02 

2 

i 5 

01003 

0 2918 

10 2 

15 

01732 

0 2260 

1 

3 

23 

0 29IS 

0 4922 

II 3 

02 

0 3190 




contents every fifteen minutes, examining them for free acidity, total acidiU and 
visible bile We found that it takes from an hour to se\entj-five minutes for the 
200 cc of 0 5 per cent hydrochloric acid to be reduced to 015 per cent hydrochloric 
acid or less (table 3 A) We then performed a gatsro-enterostomy (fig 3 B) 
After the dog recuperated sufficienth, we repeated the regurgitation experiments as 

18 Boldvreff, W Einige neue Seiten der Tatigkeit des Pankreas, Ergebn d 
Physiol 77 I2I, 1911 
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in the normal animal (table 3 B) After gastro-enterostomv was performed, visible 
bile was immediately found m the stomach and it took only about thirty or 
lorU-fnc minutes foi the 0 5 per cent b 3 'drocbloric acid to be reduced to 015 
per cent bjdrocbloric acid or less (table 3 B) We then removed the antrum 
from the stomach of the dog, IcaMiig the old gastro-enterostomy intact (fig 3 C), 
and repeated the reguigitation e\pernnents as on the normal dog (table 3 C) 
With the antrum remoeed, bile appeared m the contents of the stomach nnmedi- 
ateh The 0 5 per cent hydrochloric acid uas reduced to 014 per cent hydro- 
chloric acid after thirte minutes, and no acid was demonstrated after forty-five 
minutes (table 3 C) The acid contents left the stomach much faster after the 
antrum was removed (table 3 C) than in the stomach in wdncli the gastro- 
enterostomv onh had been performed (tabic 3 B) Since tlic gastro-enterostomy 
opening was the same before and after the stomach w^as resected, it is difficult 
to explain wlu the process of neutrahration should be much faster after the 
antrum was removed It is possible that wdicn the stomach is intact, the peristaltic 



Fig 3 — A, normal stomach , B, posterior gastro-enterostomy , C, same as B, 
except that the antrum has been removed 


w'aves propel the contents into the antrum, wdicre they are momentarily arrested 
With the antrum removed, the contents of the stomach are propelled directly into 
the gastro-enterostomj opening Again, the injury to the structures involved in 
the performing of a gastrectomy may affect the nerve supply of the stomach to 
such an extent that its motor activity wall be changed 

The fourth method of experimentation was as follows 

We divided the dog’s stomach, separating the antrum from the fundus, in such 
a way that the fundus and the antrum were open to the outside by external 
fistulas (fig 4) In this way the fundus was directly connected to the esophagus, 
and the duodenum was connected with the antrum The dog was given nothing 
but milk and water and the contents of the fundus W’ere transmitted to the 
antrum through a glass tube from the outside (fig 4) After the dog recuperated 
sufficiently, we performed the following experiments At first w'e took out the 
tube and washed the fundus and antrum with physiologic sodium chloride solu- 
tion We then introduced 10 Gm of Liebigs’ beef extract dissolved in 150 cc 
of water into the fundus and aspirated the contents from the fundus and from 
the antrum every fifteen minutes (table 4/4) The results emphasize the fact 
that the fundus continuously secreted a high degree of acid, while m the antrum 
free acid w'as not found On the following day, we took the tube out and washed 
the antrum and fundus with physiologic sodium chloride solution and introduced 



Tabu 3 (Doy 16 B) — Regtn gttatton Expcnmcnt 
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10 Gin of Liebigs’ beef cvtiact, in 150 cc of water, into the antrum (fig 4) We 
aspirated the contents from the antrum and from the fundus at fifteen minute 
intervals From table 4 B, it is evident that when the beef extract was introduced 
into the antrum the fundus secreted free acid continuously, the highest being 
01824, while there i\as no free acid m the antrum 

Loienz and Schtn and Gioss have emphasized the impoitance of 
the antium in the chemical phase of the secietion of gastiic juice In 
otn expel iments, we confiimed the work of Gioss and' Kishy- 
schkowsky that when certain substances wete introduced into the 
antrum the fundus secreted a gastric juice of consideiable acidity We 
have, however, also demonstrated that when ceitain substances are intro- 
duced into the fundus alone, the mucosa of the fundus responds with 



Fig 4 — Stomach divided into antium and fundus and both brought to the 
outside by means of fistulas 

Table 4 (Ftg 4) — The Relation of the Antnnn to the Secietion of Gastiic Juice 
(Fundus sepal ated fioin Antium and Both United by External Gastio- 

Entci ostomv ) 


A 


B 


liO Ce of LiebiRs’ Beef rxtrnct Introduccfl 
Into the Fundus at 2 CK) pm, April 0, 
1827 nnd Both Fundus and Antrum 
'tspiratcd at Fifteen Minute 
Intervals 

. A _ 


1">0 Cc of Liebigs’ Beef I'vtract Introduced 
Into the Antrum at C 00 pm, April 7 
1927, nnd Both Fundus and Antrum 
Aspirated at Fifteen Minute 
Intervals 



Fundus 

Antrum 

Time of 

Free 

Free 

Fxammation 

Aeidity 

Acidity 

2 15 

0 218S 

None 

2 SO 

0 273G 

None 

2 45 

0 2o53 

None 

3 00 

01185 

None 



Fundus 

Antrum 

Time of 

Free 

Free 

Examination 

Acidity 

Acidity 

G 15 

01185 

None 

0 30 

01824 

None 

b 45 

0 1550 

None 

7 00 

01454 



a higher acidity than when the same substances aie introduced into the 
antrum This is contrary to the experiments of Gross and Krshy- 
schkowsky,^^ who claim that the introduction of substances into the 
fundal part of the stomach does not bring about the secretion of gastric 
juice 
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In the previous senes of expeiiments, we were able to demonstrcite 
that after the antrum was lesected, the fundus secreted gastric juice of 
normal acidity, though it was less in amount (tables 2 A and 2 B) When 
ceitain substances were introduced into the antrum (fig 4), the fundus 
secreted a gastric juice lower than normal in acid concentration (table 
4B) In the experiments in regurgitation (figs 3A,3B and 3C and 
tables 3 A, 3 B and 3 C), we found that the lemoval of the antrum 
causes a rapid emptying of the contents of the stomach and a decisive 
and almost immediate neutralization of these contents through the 
regurgitation of the intestinal juices It remained to be determined 
which factois are more impoitant in bunging about the change m the 
chemistry of the contents of the stomach Does a gastrectomy eliminate 
what IS known as the chemical phase of secietion of gastiic juice, or 
does it change the anatomic and physiologic factors in such a way as to 
bring about the reduction in acidity by the neutralization thiough tlic 
influx of the intestinal contents ^ 

We performed the regurgitation experiments (table 5 A), and also 
gave the animal a test meal containing 20 Gm of Liebigs' beef extract 
diluted in 300 cc of water (table 6 A) After finding out the response 
to the intact stomach (fig 5 A, tables 5 A and 6 A), we resected the 
antrum and administered the same test meals as m the experiment on 
the normal stomach (fig 3 B, tables 5 B and 6 B) 

After the dog had sufficiently lecuperated from the operation for 
the resection of the antrum (fig 5 B), we divided the duodenum at the 
point above the anastomosis and united the distal part of the duodenum 
with the ileum In this way, all the pancreatic juice and bile were 
directly transmitted to the ileum and could not reguigitate into the 
fundus of the stomach (fig 5 C) 

In the regurgitation experiments, after the stomach was resected, the 
neutralization took place rapidly (table SB) After the duodenal con- 
tents were diverted to the ileum, a high acidity persisted until no more 
acid contents could be obtained from the stomach (table 5 C) The 
same result, only not so sti iking, is apparent from tables 6 A and 6 B, in 
which the animal was given a meal containing 20 Gm of Liebigs’ beef 
extract dissolved in 300 cc of water Table 6 A showed that after this 
meal was given the normal stomach responded with the usual acidity 
of the contents of the stomach (free acid, from 0 1003 to 0 2188) After 
the stomach was resected and the duodenal contents diverted (fig 5 C, 

19 The method of dnerting the duodenal contents into the ileum is origiinl 
uith us and was suggested b> the senior author to Professor Burget of the 
Ph>siolog> Department of the University of Oregon I\Iedical School si\ jenrs 
ago We intended to employ this method for the purpose of studying the etiologi 
of duodenal and gastric ulcers Since then, however, Mann has publislicd Ins 
-work utilizing the same principle, 4nn Surg 77 409, 1923 
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table 6 C), and the dog was given the same meal consisting of Liebigs' 
beef extract, a free acidity that was highei than that in the intact stoinadi 
persisted for a long time (free acidit)’-, fiom 0 1915 to 0 2736) 

It IS evident that when the antimn is lesected and the pancreatic 
juice and bile aie diverted to the ileum (fig 5 C) and the dog is given 
a standard meal, there is a constant fiee acidity, in spite of the fact 
that the antrum is totally removed Without doubt, this demonstrates 
that aftei the antrum is removed, the changed chemistr}'- of the con- 
tents of the stomach is chiefly due to the leguigitation of the alkaline 
juices of the duodenum into the stomach 



A 



B 


C^o^ed 

duedcnol 

locp 


Duodcno*^ 
Jwjunal I 
fltxurc I 


land jitum 



Fig S — A, normal stomach , B, antrum removed and fundus anastomosed to 
the jejunum, C, same as B, except that the duodenum has been divided above 
the anastomosis and united to the ileum The duodenal contents are emptying 
directly into the ileum 


Tabic 6 (Dog 40 B) — Test Meal Bxpeitment 


Hormal Stomncli (ITie 5 A) 

f ~ ^ _ _ . - - ^ r 

20 Gm of Liebigs' Beef Ex 
tract in 300 Cc of Wntcr 
Given at 12 45 May 
IS, 1927 


B 

Antrum Kemoved (Fig 5 B) 

, » ; , 

20 Gra of Liebigs’ Beef r\ 
tract in 300 Cc of Water 
Given at 10 2 > a m , 

May 31, 1027 


0 

Antnim Eemoved and Duodonal 
Contents Diverted to the 
lleutn (Fig 5 C) 

t — ^ — — V 

20 Gm of Liebigs' Bee! 1 1 
tract in SOO Cc ol Water 
Given at 9 SO a ni , 

Julj 1, 1027 
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CONCI USIONS 

1 After a gasti o-enterostomy is performed, the secretion of gastric 
juice remains of the same concentration m acidity, but, as shown by 
the Pawlow pouch method, the amount of secietion is slightly lessened 
The contents of the stomach aie neutiahzed to a certain extent by the 
regurgitation of the intestinal contents 

2 We have been able to demonstrate that when the fundus is sepa- 
rated from the antrum and vaiious substances are introduced into the 
fundus, the glands of the fundus lespond with the secretion of gastric 
juice of high acidity This is contraiy to the observations of Krshy- 
schkowsky,^^ Gross, and Zeljony,^® who stated that irritation of the 
surface of the fundal mucosa of the stomach does not bring forth the 
secretion from its glands 

3 After the antrum is removed, fiee acidity of the contents of the 
stomach is considerably reduced or is entirely absent The mechanism 
concerned in this process is due to two factors The lemoval of the 
antrum eliminates a part of the stomach from which surface absorbtion 
of foodstuffs stimulates the secretion from the fundal glands The big- 
gest factor in the reduction of acidity after resection of the stomach is 
the neutralization of the contents of the stomach by the influx of the 
alkaline juices from the intestine We have demonstrated this definitely, 
since after the antrum is removed and the bile and pancieatic juice are 
diverted to the ileum the acidity in the fundus is high and persists for 
a long time 

4 The stomach is usually divided into two distinct parts the proxi- 
mal, which is the largest and which is spoken of as the fundus and 
corpus, lined by the fundus glands which secrete acid and pepsin, the 
distal, or the smallest part, which is spoken of as the antrum or pars 
pylorica This part is lined by the pyloric glands which do not secrete 
acid It IS therefore contrary to all physiologic and anatomic facts for 
surgeons and clinicians to state that by removing the antrum the area of 
the stomach secreting acid is also removed 


MECHANISM AND TREATMENT OF 
EXPERIMENTAL SHOCK 

I SHOCK FOLLOWING HEMORRHAGE * 

ALFRED BLALOCK, MD 

NASHVILLE, TI NN 
DEFINITION 

Many syndromes are grouped by investigatoi s and clinicians under 
the general term shock Since the word has various connotations for 
different persons, it might well be discarded from medical nomenclature 
However, no satisfactory synonym is available, and the widespread 
clinical use of the term seems to warrant its retention 

Throughout this and subsequent publications, “shock” is used to 
denote a condition of acute circulatory failure characterized by prostra- 
tion, apathy or stupor, tachycardia with feeble, regular pulse and, in 
many instances, diminished blood pressure The temperature of the 
hody IS often subnormal Pallor and slight cyanosis are usually present 
Edema, visceral congestion and accumulations of fluid in the serous 
cavities do not occur in shock The latter signs are charactei istics of 
chronic circulatory failure (“cardiac decompensation,” “congestive 
failure,” etc ) Much confusion has resulted from a lack of complete 
differentiation between these two general conditions, which not only are 
different as to chronicity and etiology, but, as will be demonstrated, are 
dissimilar in regard to pathologic physiology and response to treatment 

f INTRODUCTION 

Shock IS generally lecogmzed to be a group of symptoms and not a 
disease This syndrome is encountered more often than any other in 
surgical patients The more common causes of clinical shock are the 
following (1) acute hemorrhage, (2) prolonged anesthesia, (3) exten- 
sive wounds, (4) any acute infection in the terminal stages, (5) pul- 
monary embolism, (6) coronary occlusion, (7) collapse caused by heat, 
(8) excessive manipulation of abdominal viscera at operation, (9) frac- 
tures of long bones and (10) moribund states from any cause Among 
the more important piocedures which may produce experimental shock 
are (1) the administration of histamine, (2) the intravenous administra- 
tion of fat and (3) excessive hyperventilation of the lungs 

In spite of the many important investigations of shock particularly 
of the traumatic type which have been made in the past ten years, the 
•disturbances of circulatory function are poorly understood, and present 

^FronT the Department of Surgery, Vanderb.lt Un. vers. tv Jtcd.cal 
Department 
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methods of tieatmeut leave much to be desiied Most of the studies 
have been piimaiily conceined with blood pressures Such observa- 
tions as have been made on the caidiac output have been earned out in 
most instances by plethysmogiaphic methods, which in themselves tend 
to pioduce shock and hence aie lelatively valueless foi the purpose 
Aub and Cunningham, howevei, using the Pick method, found a marked 
reduction in caidiac output, as well as a i eduction in blood pressure, in 
experimental tiaumatic shock Blalock and Hariison- observed a 
similar reduction m caidiac output aftei hemoirhage, but did not deter- 
mine blood piessuies 

The pui poses of the piesent series of investigation have been (1) to 
attempt a determination of the lelative importance of failure of the 
several ciiculatory functions in the moie common and important types 
of shock, under conditions approximating clinical states as closely as 
possible, and (2) to attempt an evaluation of the various methods of 
treatment on the basis of these functional disturbances 

Shock pi oduced by hemorrhage has been studied fii st, because of its 
clinical importance, and because it is almost the only type of shock for 
which there is a specific treatment (transfusion), against which various 
other therapeutic measures can be evaluated 

METHOD 

Dogs of various sizes were used Morphine was employed as an anesthetic 
Although this drug may cause changes in cardiac output, as Tappan and 
Torrey’ have shown, the change is less marked than that produced by urethane 
(Tappan and Torrey), ether (Blalock*) or chloroform (Blalock®), and is less 
inconstant than that produced by barbital (Harrison, Wilson and Pilcher °) 
Furthermore, the minute cardiac output of the morphinized dog is not altered by 
changes in rate dependent on variations in vagal tone (Tappan and Torrey), and 
in this respect it is similar to the minute cardiac output of the trained unnar- 


1 Aub, J C , and Cunningham, T D Studies in Experimental Traumatic 
Shock — Oxygen Content of the Blood, Am J Physiol 54 408, 1920 

2 Blalock, A, and Harrison, T R The Regulation of Circulation V 
The Effect of Anemia and Hemorrhage on the Cardiac Output of Dogs, Am J 
Physiol 80 157, 1927 

3 Tappan, V , and Torrey, E H Studies on the Cardiac Output of the 
Dog III Influence of Pulse Rate upon Minute Volume Under Anesthesia, 
Am J Physiol 78 376, 1926 

4 Blalock, A Cardiac Output in the Dog During Ether Anesthesia, Arch 
Surg 14 732 (March) 1927 

5 Blalock, A The Effects of Ether, Chloroform and Ethyl Chloride 
Anesthetics on the Cardiac Output and Blood Pressure, Surg Gynec Obst , to be 
published 

6 Harrison, T R , Wilson, C P , and Pilcher, C Personal communication 
to the author 
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cotized dog (Marshall’) Finally, the cardiac output of the morphinized dog 
may be constant for a period of hours (Harrison and Leonard ’) after an initial 
decrease within the first two hours (Tappan and Torrey) 

Although morphine has seemed to be the least undesirable anesthetic for the 
purpose, there are some objections to its use, as it causes slowing of the pulse 
and may alter the response of the circulation to various abnormal states (Harrison 
Wilson and Blalock,*’ Marshall^®) For this reason a few experiments have been 
done on trained unnarcotized animals 

The dogs were given the drug (from 4 to 6 mg per kilogram of bodj weight) 
from two to six hours before the start of the experiment The mean blood 
pressure was measured by a cannula in the femoral artery The oxygen con- 
sumption was determined with the Benedict spirometer, the Roth graphic record- 
ing device being used Samples of blood were drawn from the right and left 
ventricles, with the usual precautions against contamination with air, and analyzed 
in duplicate for oxygen content in the Van Slyke-Neill manometric blood gas 
apparatus (some of the samples of arterial blood were obtained from the femoral 
artery) The cardiac output was calculated from the Fick formula 

Cc oxygen consumed per minute 

= Cc of blood passing through the lungs 

Cc oxygen taken up by cc of blood per minute 
in passing through the lungs 

(It should be emphasized that the animals were not subjected to any operative 
procedure other than the insertion of an arterial cannula and repeated punctures 
of the heart The absence of manipulative shock is believed to be important in 
the proper study of hemorrhagic shock) 

After one or more control determinations of cardiac output, the animal was 
bled from the femoral artery The amount of blood withdrawn varied in different 
experiments In many instances several determinations of minute cardiac output 
were made after several successive bleedings In most of the experiments a suffi- 
cient number of observations was made to allow the drawing of definite conclu- 
sions as to whether the fall in blood pressure occurred before or after the fall in 
minute cardiac output 

When a typical state of shock— with tachycardia, diminished mean blood pres- 
sure and decreased cardiac output — had been reached, a therapeutic procedure 
was instituted, and its effect on pulse rate, mean blood pressure and minute 
cardiac output was then determined It was considered unwise to use two or 
more methods of treatment at the same time, as the evaluation of their relative 
importance would have then been difficult The following therapeutic measures 
were employed m various experiments 

A Transfjiswn —In seven experiments sodium citrate was added to the blood 
which was removed, and transfusion into the femoral vein was carried out after 


7 Marshall, E K, Jr Studies on the Cardiac Output of the Dog I Tlic 
Cardiac Output of the Normal Unanesthetized Dog, Am J Physiol 77 459, 19/0 

8 Harrison, T R, and Leonard, B W The Action of Digitalis on the 
Cardiac Output of Dogs, J Clin Investigation 3 1, 1926 

9 Harrison, T R , Wilson, C P. and Blalock, A The Effects of Changes 
in Hjdrogen Ion Concentration on the Blood Flow of Morphinized Dogs, j m 

Investigation 1 547, 1925 „ 

10 Marshall, E K, Jr Studies on the Cardiac Output of the Dog. In 
ence of Atropm and Carbon Dioxide on the Circulation of the Unanesthctized 
Dog, J Pharmacol &. Exper Therap 29*167, 1926 
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the state of shock had been induced The transfusion was usually done in several 
stages, the animal being studied after \arious fractions of the withdrawn blood 
had been restored (Seven experiments were performed, including forty-eight 
determinations of cardiac output ) 

B Diugs — The drugs used were as follows 

1 Digitalis vas administered — from 025 to 0 5 cc per kilogram intra- 
^enously The minute cardiac output A\as determined at inter\als of from 
twenty minutes to two hours after the drug was administered (Five experi- 
ments were performed, including fifteen determinations of minute cardiac 
output ) 

2 Strj chnine was administered as strj chnme sulphate — from 0 5 to 0 8 mg 
per kilogram — intravenouslj' or subcutaneously The minute cardiac output 
was determined from six to t%\entv-fi\e minutes after intravenous administra- 
tion, and from fifteen minutes to one hour after the subcutaneous admmistra- 
tion of the drug (Five experiments were performed, including fifteen 
determinations of minute cardiac output ) 

3 Ether was used, because have demonstrated that ether anesthesia 
causes an increased minute cardiac output in normal dogs and morphinized 
dogs Ether was administered in doses of from 014 to 023 cc per kilogram, 
intramuscularly in three experiments and intra-artenallj in fi%e experiments 
The latter method was used because Ranson, Windle and Faubion“ found 
that mtra-arterial injections of ether %\ere safer than intramuscular injections 
Blood samples nere drann from five to twenty minutes after the drug had 
been guen In se^eral instances a rapid intravenous injection of ether nas 
followed b> immediate death of the animal, this occurring before observation 
on the circulation could be made (Eight experiments nere performed 
including twenty-three determinations of cardiac output ) 

4 Caffeme was administered as caffeine sodium benzoate in doses of from 
4 to 65 mg per kilogram The determinations of cardiac output were made 
at various intervals — from three to forty minutes after intravenous doses, and 
from seven to forty minutes after subcutaneous doses (Eight experiments 
were performed, including twenty-nine determinations of cardiac output ) 

5 Epinephrine hydrochloride was given intravenously or subcutaneously — 
from 0 05 to 0 18 mg per kilogram The circulatory measurements were 
carried out at time intervals of from two to forty-five minutes after the 
administration of the drug (Seven experiments nere performed, including 
twenty-three determinations of cardiac output ) 

6 Ephedrine was administered as the hydrochloride The drug nas given 
subcutaneously, the dose being 2 mg per kilogram (Three experiments were 
performed, including fourteen determinations of cardiac output ) 

C Sahne Infnston — Physiologic sodium chloride solution was administered 
intravenously in seven experiments The total amount administered varied from 
13 to 40 cc per kilogram The observations were made at various time intervals 
— from four minutes to five hours — in the different experiments after the infusion 
(Seven experiments were performed, including eighteen determinations of cardiac 
output ) 


11 Ranson, S W , Windle, W F , and Faubion, L R Vasodilator Mecha- 
nisms V The Intra-Arterial Injection of Ether, Am I Physiol 64 320, 1923 
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RESULTS 

As the lesults in the moiphinizecl animals and the tiaincd animals 
weie similar, the two gioups aie piesented togethei 

The Effects of Bleeding (tables 1 and 2, chaits 1. 2, 3 and 11) ~ 
The difterent animals vaiied in the degiee of lesistance to hemoiiliagc 
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* Trained unnarcotlzed dog 

Oidmaiily, bleeding up to 15 cc pei kilogiam did not cause anv strik- 
ing change m the geneial condition Evidence of shock, as mam tested 
by tach 3 cardia and slight stupoi, was fust noted when from 20 to 30 
cc of blood per kilogram had been removed The wlthdra^\aI of 
amounts gi eater than 40 cc per kilogram ^\as tisuall} followed b> death 
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in a relativel)' short time The animals could survive greater loss of 
blood when the} were bled slowly than when the hemorrhage was rapid 
They tended to recover rapidly from mild shock, but severe shock once 
induced ■was usuall} progressive and fatal, e\en if no further bleeding 
was done 

The pulse rate was increased Respiratory cardiac arrhythmias 
disappeared The breathing was usual!} not altered until shock became 
extreme, wdien rapid and shallow breathing sometimes occurred The 
arterial ox}gen content w^as diminished, but not m great degree in most 
experiments, the usual change being from 1 to 3 per cent b} yolume 
corresponding to a diminution in hemoglobin of from 5 to 15 per cent 
These results are in general similar to those of Blalock and Harrison ^ 
in their observ^ations on hemorrhage 

The consumption of ox}gen w'as often slightly increased after the 
initial bleedings, but w'as diminished in the more severe stages of shock 

The mean blood pressure was not significantly diminished until 
relativel} large amounts of blood had been withdrawn During and 
at the conclusion of a small bleeding the pressure was sometimes slightl} 
below normal, but a rapid return to the normal le\ el w'as the rule ( In 
considering changes in blood pressure, cardiac output and pulse rate, all 
values within 10 per cent of that during the control period have been 
considered as wuthin the normal limits ) Of twenty-eight observations 
on animals which had been bled between 20 and 30 cc per kilogram, the 
mean blood pressure was normal in twent} , nineteen measurements on 
animals w'hich had been bled more than 30 cc and less than 40 cc per 
kilogram, the mean pressure w'as reduced in fifteen In ever}"- instance 
in which more than 40 cc of blood per kilogram had been withdrawn, 
the mean pressure was reduced When the mean pressure once started 
to diminish, a rapid decline was the rule, even though the succeeding 
bleedings were of small magnitude A dog weighing 10 Kg which had 
exhibited a decline of only 10 mm of mercury after being bled 300 cc 
might show a diminution of an additional 40 mm , after losing an addi- 
tional 30 cc of blood These observations are in accord with Porters 
conception of a “critical level of blood pressure,” and indicate that 30 cc 
per kilogram is, for most dogs, approximate!} the “critical” amount of 
blood which can be lost without consequent severe shock 

Tachycardia alwa} s preceded the fall in blood pressure The relative 
stability of the blood pressure despite large hemorrhage was one of the 
most striking features of the experiments 

The minute cardiac output was always diminished after hemorrhage 
The degree of diminution was w'ell be}ond the hmits of error of the 

12 Porter, W T Traumatic Shock from Fat Embolism of the Vasomotor 
Center, Am J Phjsiol 71 277, 1925 
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method (from 5 to 8 per cent) in every instance except two Loss of 
from 15 to 20 cc of blood per kilogram was regularly followed by 
decreased minute cardiac output, a loss of 30 cc per kilogram was 
usually necessary to produce a drop in mean blood pressure Diminution 
in the mean blood pressure did not precede the decline in cardiac output 
in any experiment , the reverse was always the case The minute cardiac 
output was usually diminished by more than one-third, and often by 
more than one-half, before a significant (greater than 10 per cent) 
decline in mean blood pressure occurred 

Ordinarily, the diminution m minute cardiac output was associated 
with an increase m pulse rate, the stroke output being, therefore, greatly 
diminished In those experiments in which repeated observations were 
made during small successive bleedings, it was found that the minute 
cardiac output diminished before the pulse late increased significantly 
This relationship was noted in four experiments, whereas tlie change in 
pulse rate preceded the change m minute output in only one experiment 
The temporal relationships between the three circulatory factors is 
well illustrated in charts 1, 2, 3 and 11 As can be seen, the first striking 
change with hemorrhage is the diminution in minute cardiac output The 
second change is in the pulse rate, which increases The fall in mean 
blood pressure occurs last 

The Effects of Various Therapeutic Measures — ^Transfusion The 
results of this procedure are presented first for the sake of companson 
with the other forms of treatment, and aie shown in table 2 and chart 3 
When the degiee of shock was not extreme, the animal could be readily 
restored to a relatively normal condition by the infusion of from one 
half to two thirds of the amount of blood which had been withdrawn 
The results of transfusion, even if all the blood was replaced, were con- 
siderably less satisfactory in those animals which had reached a state of 
severe shock In such instances, transfusion produced temporary 
improvement, but the animal often died from one to two hours later 
The consumption of oxygen was usually increased above the shock 
level and often above the onginal control level This indicates that an 
oxygen debt may be present in shock , this will be discussed later 

The pulse rate did not return to normal after transfusion in any 
experiment Only a slight degree of slowing was produced The usual 
pulse rates were from 180 to 220 before transfusion and from 160 to 200 
after transfusion 

The mean blood pressure was increased above the preceding level by 
the administration of blood, but usually did not reach the normal value 
for the animal After a small transfusion, the rise was poorly sustained 
and was followed by a secondary decline, but when larger amounts o 
blood were given the pressure remained above the shock level, except 
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Chart 1 — Effects of hemorrhage on circulation in a trained unnarcotized dog 
First the minute cardiac output diminished, then the pulse rate increased and 
finally the blood pressure decreased The animal was not given any general 
anesthetic or narcotic and had previously been trained to the method 



Chart 2— Effects of hemorrhage on circulation in a morphinized dog The 
usual temporal relationships are shown, the minute output decreasing first, the 
pulse rate increasing next and the mean blood pressure not showing any striking 
decline until the minute output was more than 50 per cent below normal 


Table 2—E^cct of Bleeding and Ttansfinion on Cvculation of Dogs 


r-\ «3 


DO S 


B o w ^ a 
c^n'y*-'SS i 2'5 

^ppij cflfs; « 

S 

fl g-S c7 
? S C.-W ^C3 
^5 o C>e^ 

>> 03 fl fl ^ O 

P Os 

0^>»->fS5 

O o 

1= |g 

(s;« -^'-' 

Pj-P<yP.ta 


©o oooo o© o o ooo 

C^-i< qpocoo OOO Cl "^CICC 

Cij- OOOCO —GO f-H O 

r4 Cier-^CC fH c: CC cfr-»^ 


©O 0-^00 

CJ O Cl M © © 

o O O O IT" o 


eo b» •** CO "^c- © 

© o ^ iC S 

© I— -j« J— © © O 


^ O P OT *>« 
P S 3 >• P P ^ 
^ P^.MQ 

I •«> 

. . . .U ^ o 


a 2 0-! 

a-S 2 S3 


2 g gsag III I III 

fHf-trHr^ ClCl»-« r-t r-«r-<CJ 


Cl CO CO IS O 


»- © r-i r 




rH M © -^ l-« CC 

gxj?; 2 g 5 g 


ssassss 

1-1 r-l p-« r-1 r-j r^ 






y<'- 


'-'i<=i 


B 


n 


_~P S ©©©© ©© 

So l--© CM 

C3 0 ©« O’-;, 

c; P •-•*P ^ ri 1-1 ft 

DO S 


rt'P I •• ^ 

egSSsg »i 3 g« 

cj®»-« 5 <i 3£4 C 3 *^ cof-i 


feq 


^ P « 

•S 2 ; 2 dp.ai "« 

B SCQ 


B 


( Cl 

c P^'P — M 

a £ 2 ai s o o 


S’ 

■gslss 2 
oo S 


^"3 S3 ^ 
P S3 P <-■ P 
C O 03 c O 
o o 03^ 

P4 


a s 


«P P O C3 
>» 03 p C30 ^ 

^ c o:p 
O 

o e> 

o 

gw “ 


tc tc 


©o 


S a %,B ©CO 

Wa^po ©05 

>>«ppO o« 1^0 

do=i 


1^ 2S Sg ss 

-g W<M '->■-1 


T' 

6i 


1^1*3 


O O Cl O 


©© ©©© © SP 5 ^Pi 52 

— ~r cicco o 

Cl I-H Cl r-i t-t 1* ©©(/jcot O 


eg g§3 s oS|3§3 


C) f -4 Cl O Cl Cl 

gg gge s 


f\i% 


oOO B 


©o lO*'^© o 

^o 1 - 1 '^ Cl c? 


5§ 


w O c> CO w © 

pieessa 


esssaa 

rH ^ 


p,SS?ig^g 


^ S52 2?? 

^ t- © « ^ 

Cl crci r-iiH 


-S s§ 

»-1 iH iH T -1 


5, O CTO 

8 g II 


^|2 


1 mined unmrcotizcil dor 



BLALOCK—EXPERIMEA'TAL SHOCK 


771 


in those instances in which the dog was moiibund befoie tiansfusion was 
instituted In several expeiiments, the infusion of blood was begun 
when the animal was dying fiom respiratory failure, but beneficial 
eftects were not achieved, even when artificial respiration was also 
administered 

The minute cardiac output was inci eased in eveiy instance The 
degiee of inciease was directly proportional to the amount of blood 
replaced and inversely proportional to the degree of shock Twenty-two 
determinations of cardiac output were made after transfusion In 
eleven of these, the minute output was below the original normal value , 
in eight instances an appi oximately normal level had been reached. 



Hours i-rotTi sVbr I Of- Cxpcrinx^t 

Chart 3 — Effects of hemorrhage and transfusion on circulation The usual 
effects of successive bleedings are shown Transfusion caused the blood pressure 
to rise first The minute output returned to above the normal level after all the 
blood withdrawn had been replaced Transfusion had practically no effect on the 
pulse rate 

whereas in three the minute output after transfusion was greater than 
that before bleeding The stroke output was alwa} s increased by trans- 
fusion, but it did not approach the normal value because the pulse rate 
remained rapid 

The effect of transfusion on minute cardiac output was usually 
permanent if the animal had been in a mild state of shock, but always 
temporary if the condition was poor before blood was replaced In the 
latter instances, the minute output tended to dimmish following the 
immediate rise after transfusion When the amount of blood restored 
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approached the amount withdrawn, the minute cardiac output usually 
remained at an approximately noimal level After smaller transfusions 
there was an initial rise and then a fall in the minute output, which, 
however, remained above the pretransfusion level 

In general, the effect of the restoration of blood was more marked on 
the minute cardiac output than on the blood pressure In this respect 
transfusion and bleeding were similar 



Chart 4 — Effect of digitalis on circulation of dogs in a state of hemorrhagic 
shock Digitalis caused a diminished minute output in each instance In one 
of the three experiments there was a slight initial rise in this function The 
blood pressure was not increased by the drug and practically no effect on pulse 
rate was observed 

The effects of removing and replacing blood on the circulation may be 
summarized as follows Repeated bleeding causes a diminution in cardiac 
output, followed by an increase in pulse rate, which is succeeded by a 
fall in mean blood pressure Transfusion causes each of these factors 
to return toward normal, but the effect is greatest on the cardiac output 
and least on the pulse rate, the blood pressure being intermediate 








Table 4— Effect of SUychnine on Cuculation of Dogs in State of Shod Pioduced by Hemonhagc 
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Drugs 1 Digitalis Inspection of table 3 and chart 4 demonstrates 
that digitalis when given in “therapeutic” amounts is harmful in shock 
The pulse rate was diminished in one instance and unchanged in 
eight observations after the diug was given The mean blood piessure 
was increased once, unchanged twice and diminished m six determina- 
tions In one experiment the minute cardiac output showed an initial 
rise, followed by a fall In the remaining experiments, the drug pro 
duced a diminution in minute cardiac output The degree of decrease 
varied from 2 to 45 per cent, and was in geneial propoitional to the 
amount of the drug given These observations confirm the results of 
Hairison and Leonard,® who observed diminished cardiac output aftei 
the use of digitalis in noimal dogs, and who concluded that the drug 



Chart S — Two experiments showing that strychnine did not affect the circula- 
tion of dogs in a state of hemorrhagic shock 

should not be given in shock Of the several therapeutic measures 
which have been applied in this study, digitalis has been the most con- 
sistently harmful and has uniformly been without benefit 

2 Strychnine The results with this drug are shown m table 4 and 
chart 5 

No effect on the general condition of the animals was noted The 
oxygen consumption was diminished m two instances and increased in 
seven obsen^ations The pulse rate was diminished m one experiment 
and increased m the others Significant alterations m mean blood pres- 
sure were not found The minute cardiac output was deci eased after 
the administration of str}'^chnme m two experiments In seven other 
obser\ ations, the minute cardiac output after strychnine was given was 




Tabll S — Effect of Injection of Ether on Circulation of Dogs in State of Shock Produced by Hemorrhage 
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within 10 per cent of the value before These results are contrary to 
the observations on normal dogs of Wilson, Harrison and Pilcher,^® who 
found that strychnine produced increased minute output The discrep- 
ancy between their results and those obtained in this study indicates that 
the action of the drug on normal animals is different from the effect on 
animals in a state of shock In the latter, strychnine is either useless or 
harmful 



Chart 6 — Effects of injection of ether on circulation of dogs in a state of 
hemorrhagic shock The variability of the drug is shown In each instance there 
was a temporary rise in blood pressure, but the cardiac output was markedly 
increased in one experiment and greatly diminished in two others 

3 Ether In the use of this drug marked variability charactenzed 
the results, which are exhibited in table 5 and chart 6 When adminis- 
tered intramuscularly, ether did not cause any significant change in pulse 
rate or blood pressure and slight (less than 10 per cent) increase in 
minute cardiac output When administered intravenously, ether caused 
the immediate death of the animal After intra-arterial injections the 

13 Wilson, C P , Harrison, T R , and Pilcher, CP To be published 




Tabll 6— Effect of Caff erne on Cii dilation of Dogs in State of Shock Piodnced by Hcmoiihage 
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pulse rate was unchanged or slightly increased, and the mean blood 
pressure was elevated The minute cardiac output was strikingly ele- 
vated (100 per cent and plus 57 per cent) in two expenments When 
beneficial effects on the cardiac output and blood pressure were obtained 
they came on within two minutes and were often followed within twenty 
minutes by depression The observations on ether are in accord with the 
results previously published (Blalock^) concerning the effect of ether 
anesthesia on cardiac output Increased minute output was found to 
occur during the early and usual stages of anesthesia, but prolonged ether 
narcosis caused a diminution in minute output 

4 Caffeine The results with this drug aie shown m table 6 and 
chart 7 In most of the experiments, the results were beneficial The 
consumption of oxygen was often increased The pulse rate was usually 
not altered The mean blood pressure was increased m three observa- 
tions, diminished once and unchanged in six instances, after administra- 
tion of the drug Of eighteen determinations after caffeine was given, 
the minute cardiac output was increased in nine, unchanged in six and 
diminished in three Beneficial effects, when obtained, persisted for 
from thirty to sixty minutes Harmful effects — diminution in minute 
output or mean pressure — occurred most often in those animals which 
were in a state of severe shock In two experiments animals in severe 
shock died within a few minutes after being given caffeine It was 
impossible to be certain whether the drug was the cause of death, 
although this seemed to be the case 

The results with caffeine, like those with strychnine, are contrary to 
the observations of Pilcher, Wilson and Harrison on normal dogs 
These observers found that caffeine caused either no change or diminu- 
tion in minute cardiac output In this instance also, the drug affects the 
normal and abnormal circulation in opposite directions 

5 Epinephrine hydrochloride The results, which are exhibited in 
table 7 and chart 8, were not constant The pulse rate was diminished 
significantly in one experiment only, and usually was not altered The 
mean blood pressure was increased immediately after the intravenous 
administration of epinephrine hydrochloride, but it usually fell within a 
few minutes to below the level reached before the drug was given 
Subcutaneous doses of epinephrine hydrochloride did not cause a sig- 
nificant rise of pressure The minute cardiac output was diminished in 
one experiment and increased in three instances after the intravenous 
administration of epinephrine hydrochloride The rise was poorly 
sustained, and the minute output within ten or fifteen minutes after the 
administration was less than that before the drug was given The 
subcutaneous administration of epinephrine hydrochloride caused a rise 

14 Pilcher, C , Wilson, C P , and Harrison, T R To be published 
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in minute output This came withm from five to ten minutes and lasted 
from twenty to forty-five minutes When the degree of shock was not 
extreme, the benefit derived from epinephnne hydrochloride was of 
longer duration than m those experiments in which the ammal was in a 
more critical condition 

These results are in accord with the observations of Odaira on nor- 
mal rabbits , of Pilcher, Wilson and Harrison on normal dogs, and of 
Lyon and Sands on human subjects 



Chart 7 — Effects of caffeine on circulation of dogs in a state of hemorrhagic 
shock In one experiment it was beneficial, as shown by the increase in both 
minute output and blood pressure In the second and third experiments, the 
drug had little effect Harmful actions were not usually observed after caffeine 

6 Ephednne The results with this substance were on the whole 
more satisfactory than those with any of the other drugs investigated 

15 Odaira, T Observations on Gaseous Metabolism and Minute Volume I 
Relation to Internal Secretions, Tohoku J Exper Med 6 325, 1925 

16 Pilcher, C , Wilson, C P , and Harrison, T R To be published 

17 Lyon, D M, and Sands, J Studies on Pulse Wave Velocity, Effect of 
Adrenalin, Am J Physiol 71 534, 1925 





Table 8 — Effect of Injection of Ephedrine on Cuculahon of Dogs in State of Shock Produced by Hemonhage 
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The} are sho-ftn m table 8 and chart 9 The consumption of ox\-gen 
was increased The general condition of the animals seemed to be 
improved The effects on pulse rate w ere inconstant The mean blood 
pressure 'was slightly increased in five instances shghtly dimimshed 
tisuce and markedly diminished in three observations after the adminis- 
tration of the drug The minute cardiac output increased each time 
after the drug vas giien and this nse -was -well sustained lasting for 



Chart 8 — Effects of epinephrine hjdrochlonde on circulation of nogs in a stat^ 
ot hemorrhagic shock It vras ^e^> beneficial in one instance shghth beneSaal 
in a second and without effect m the third experiment. In experiment 52 the 
effect of the drug was not studied after the first ten minutes The short auration 
of the benefiaal effects in experiment 53 should be noted 

from one to tvo hours When the shock state -was not extreme the 
animal seemed to be greath benefited There was less benefit when the 
animal was in seiere shock In tno instances raonbund animals were 
gn en the drug Both died before observations on the arculation could 
be made, and the impression was gained that the drug hastened their 
death 
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As caffeine is probably more widel} used clinically than an}' other 
drug in cases of shock, and since ephedrine seemed from tins study to 
be the best of the ^ anous drugs studied, it w as thought that a comparison 
of the action of these two substances might be of interest The results 
of such an experiment performed on a trained unnarcotized animal are 
portra} ed in chart 10 This dog had a normal minute cardiac output of 
2 350 cc , and a normal mean blood pressure of 1 19 mm of mercur} 
After repeated bleedings the minute cardiac output Aias 1,240 cc and 
the mean pressure as 76 Caff eine w as given subcutaneously Tvent}- 
minutes after the drug -was administered the output was 1 170 cc and 
the pressure 79 Fort} minutes after caffeine was gnen the output nas 



Chart 10 — Comparison of effects of caffeine, ephedrine and transfusion on 
circulation of a dog in a state of hemorrhagic shock In this e-^penment the 
mmute output and blood pressure continued to diminish after the administration 
of caffeine Ephedrine caused a lasting increase in minute output and a tem- 
porary mcrease in blood pressure Transfusion had the usual effect (chart 4) 

920 cc and the pressure 73 Ephedrine -vyas administered The pulse 
rate, -which had not been altered by caffeine, decreased from 192 to 168 
Twent} minutes after tlie admimstration of ephednne the minute 
cardiac output had increased from 920 to 1,120 cc Fort}-fi-ie minutes 
after the drug was given the minute output uas 1,140 cc The mean 
blood pressure rose 6 mm and then dropped 20 mm One hour after 
ephedrine had been giten transfusion of 100 cc of blood y\as per- 
formed Tvent}- minutes after transfusion the mean pressure had 
increased by 20 mm , and the minute cardiac output had increased from 
1 140 to 1,400 cc Ho\\e\er, one hour after transfusion the minute 
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card, ac output had fallen to 800 cc, and the blood pressure to 48 the 
lowest level yet attained Shortly after this, the dog died 

This annual was in a state of severe shock before ant therapeutie 
measures were instituted Despite (or possibly because of) the admin- 
istration of caffeine, the minute output decreased Ephednne caused 
temporary improvement Transfusion caused furtlier temporary 
improvement, but the degree of the original shock tvas too great for the 
animal to be saved This experiment seemed to demonstrate clearly the 
superiority of ephednne over caffeine 

Saline Infusion The results are shown in table 9 and chart 11 
In every instance, the infusion of saline solution was followed by 
beneficial effects The pulse rate was usually diminished The mean 



hemorrhage caused the minute cardiac output to decrease The pulse rate then 
increased, and finally the mean blood pressure diminished After the first saline 
infusion a striking rise in minute output and a small rise in blood pressure 
occurred The tendency of the blood pressure rise to be sustained and of the 
minute output to decline again after saline infusion are illustrated 

blood pressure was slightly decreased twice, and was increased m the 
other nine observations after the administration of saline solution The 
minute cardiac output was increased in every instance, and the immediate 
rise was as great or greater than that produced by transfusion The 
immediate benefits of saline solution were comparable to those from 
transfusion, but the results were less lasting, tlie animal tending to 
relapse into a state of shock within from one to three hours The 
temporar}'- and permanent effects of saline infusion were much better 
than those of any of the drugs investigated 
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COMMENT 

It IS not practical to separate hemorrhage and shock completely in 
any consideration of the mechanism of their production The two are 
usually seen together clinically and are often observed concurrently in 
laboratory animals The present report contains only experiments on 
hemorrhage, and the following comment is limited to this specific type of 
shock so fai as such a limitation seems consistent with clearness 

All investigators are agreed that the symptoms of shock following 
hemorrhage are primarily dependent on a diminished volume of blood 
So far as the immediate condition is concerned, the loss of hemoglobin 
is in Itself relatively unimportant 

At this point agieement ends Concerning why and how loss of 
blood volume causes such profound disturbances of body function, there 
IS no unanimity of opinion There have been at least three opposing 
schools 

1 V enopressor Mechamsm — Henderson and Harvey showed that 
high carbon dioxide tension had little effect on arterial pressure, but 
caused a marked rise in venous pressure and, hence, they believed, in 
minute cardiac output Conversely, low carbon dioxide tension caused 
a low venous pressure, which led to a diminution in the minute cardiac 
output and eventually to a low aiterial pressure According to this 
conception, carbon dioxide is to be regarded in the nature of a hoimone 
which regulates venous pressure and, hence, indirectly affects cardiac 
output and arterial pressure Low carbon dioxide tension was believed 
to be the result of overventilation and the cause of the circulatory col- 
lapse in shock 

A gieat many objections have been raised to this theory, and it is 
generally admitted to be no longer tenable Overventilation and low 
carbon dioxide tension, when they occur, are now generally recognized 
as effects and not causes of shock 

2 Dimimshed Arteual Piessuie — ^The prognostic value of arterial 
pressure in severe shock is universally admitted The question is Does 
a fall in arterial pressure antedate and initiate the other circulatory 
changes in shocks Apparently most observers believe so The blood 
piessure is widely used both clinically and experimentally as a “guide” 
to the degree of shock Wiggers recorded changes in arterial, intra- 

20 Henderson, Y , and Harvey, S C Shock and Acapnia , Veno-Pressor 
Alechanism, Am J Phjsiol 46 533, 1918 

21 Wiggers C J Shock Abdominal — Initial and Progressive Stages of 
Circulatorv Failure in Abdominal Shock, Am J Physiol 45 485, 1918, Shock 
and Circulatory Failure Following Trauma, ibid 46 314, 1918, Differentiation 
Between Circulatory Failure Due to Shock and Other Causes, JAMA 70: 
SOS (Feb 23) 1918 
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ventricular and intra-auncular pressures by the optical method He 
concluded that essentially the same circulator}^ mechanism prevailed m 
abdominal shock (exposure of intestines), traumatic shock and hemor- 
rhage In regard to the initial stages of abdominal shock," he said 
“As the contour of the intraventricular curves does not alter, as tlie 
heart rate, if it undergoes any change increases and as the pulmonar}^ 
arterial pressure remains unaffected, the conclusion is reached that the 
reduction m blood content and fall in pressure in the arteries is not due 
to a decrease in the minute volume of the heart, but to a reduction in the 
total arterial resistance” Wiggeis believed that the later and more 
significant fall in blood pressure was dependent on reduced minute 
cardiac output Concerning hemorrhage, he wrote “Reduction of 
arterial resistance initiates the fall of arterial pressure , dimin- 

ished venous return, a fall of effective venous pressure and a deficient 
cardiac discharge are prominent factors in the fatal fall of arterial 
pressui e ” W iggers pointed out that mean blood pressures might not 
adequately demonstrate the “distinct alteration” in “arterial pressure as 
recorded precisely ” In my own experiments, mean blood pressure 
tracings have been used generally, and optical methods of registration 
have not been available In order to meet Wigger’s point, a few addi- 
tional experiments have been done, and maximum and minimum pres- 
sures recorded An example is shown in table 10 

These experiments show that the maximum pressure may fall and 
the minimum pressure may increase before there is a marked reduction 
in minute cardiac output As the minimum pressure increases soon after 
bleeding, I cannot agree with Wiggers that the earliest changes m blood 
pressure are due to diminished peripheral resistance The initial changes 
in blood pressure are to be considered as secondary to ( 1 ) compensatory 
vasoconstriction and (2) diminished output per beat The minute out- 
put IS usually diminished, but m those experiments m which tachycardia 
develops early the minute output may remain normal while the initial 
changes m blood pressure occur 

3 Diminished Volume Flow of Blood — Gesell studied the blood 
flow through the salivary gland and the mean arterial pressure He 
compared the effects of hemorrhage and shock resulting from tissue- 
abuse As my conclusions reached from a study of the total circulatory 
minute volume are strikingly similar to his, based on observations of 
blood flow through a small portion of the body, I quote Gesell as 
follows 

22 Wiggers (footnote 21, first reference) 

23 Wiggers (footnote 21, second reference) 

24 Gesell, R Studies on the Submaxillar}' Gland IV A Comparison of 
the Effects of Hemorrhage and Tissue-Abuse in Relation to Secondar} Shock 
Am J Ph}siol 47 468, 1918 
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Volume flow of blood appeared to be the more fundamental problem, and, as 
the results will show, mean blood pressure gives very little evidence of the 
gravity, of the disturbance A primary rise in pressure occurring both in hemor- 
rhage and tissue-abuse may be accompanied by a large decrease in \olume flow of 
blood, constituting the greater part of the total decrease reached by a subsequent 
fall to zero pressure It appears that too much weight is still given to the mean 
blood pressure, relative to the conditions obtaining Here lies a danger of per- 
mitting the development of shock w'hich might otherwise be a\oidcd simi- 
larity of the curves resulting from hemorrhage and tissue-abuse It appears, 
therefore, that fundamentally the same factors controlling volume flow' of blood 
are operating in the two conditions All the experiments indicate the similarity 
of the vascular reactions in hemorrhage and tissue-abuse the percentage 
decrease in volume flow of blood far exceeds the percentage decrease in blood 
volume in every experiment The maintenance of a normal blood volume is, 
therefore, an extremely important function 

A reduction of volume flow amounting to 85 per cent of the initial flow may 
occur with a constant head of pressure or with a small change in head of 
pressure — a rise as well as a fall 

Gesell emphasized the importance of the “nutrient flow,” that is, the 
minute volume of flow multiplied by the percentage of red cells He 
pointed out that the injection of an “inert” solution, although it caused 
a dilution of the blood and a diminished percentage of red blood cells 
was, nevertheless, of great benefit, because the degree of increase in 
volume following such injection was much greater than the degree of 
dilution This he explained by Poiseuille’s law concerning the rate of 
flow of liquids through tubes This rate of flow, other factors remain- 
ing constant, increases with the fourth power of the caliber of the tubes, 
whereas the degree of dilution increases only with the square of the 
caliber 

The similarity of the curves of basal flow in hemorrhage and tissue-abuse 
suggests similar vascular reactions of similar origin, a cliange in caliber of the 
vessels being the most important factor underljing the deflection of the curves 

Aub and Cunningham,^ using the Fick method, found that the cardiac 
output might dimmish before the blood pressure reached a shock level 
In their experiment 56, the mean blood pressure was between 104 ^and 
94 mm of mercury, whereas the oxygen content of the venous blood 
had fallen from 12 27 to 4 55 per cent by volume 

Cannon and Cattell,^" in discussing the mechanism of shock, referred 
to Gesell’s work and suggested that whereas the blood flow tlirough the 
peripheral organs might be reduced before the blood pressure diminished, 
the blood flow through the vital organs might be normal until the fall m 

25 Cannon, W B, and Cattell, M Studies in Experimental Traumatic 
Shock— Critical Level in a Falling Blood Pressure, Arch Surg 4 300 CMarch) 
1922 
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blood pressure occurred However, Cannon summarized the important 
physiologic abnormalities in shock and did not mention diminished 
minute cardiac output, which, from the work of Gesell, the studies of 
Aub and Cunningham and the results leported in this paper, seems to 
be the most important factor concerned, except the diminished blood 
volume 

My results are, m general, in rather close agieement with those of 
Gesell He found somewhat greater i eductions in volume in tlie flow 
of blood before the blood pressure began to diminish It is to be 
expected, however, that the peiipheral oigans would show a relatively 
gi eater reduction in blood flow than would the total organism, for all 
compensatoiy mechanisms would act towaid maintaining a noimal or 
nearly normal flow m the more vital organs This is m accord with the 
suggestion of Cannon and Cattell, previously mentioned 

The diminished oxygen consumption found in these experiments — 
also noted by Aub and othei s — ^might conceivably be due to ( 1 ) a 
diminished oxygen requiiement from impaired functional activity, or 
(2) an ox 3 '’gen intake less than the oxygen requirement of the tissues 
due to the inability of the circulation to meet the demands of the body 
foi oxygen Hill and his collaborators have distinguished between 
oxygen intake and oxj^gen requirement, and have shown that when the 
latter exceeds the fonner oxygen debt results When an oxygen debt 
of any consideiable magnitude occurs, lactic acid accumulates The 
experiments of McLeod indicated that the blood lactic acid is not 
significantly increased until shock becomes extreme 

The results of transfusion in my experiments indicate that both the 
factors mentioned previously may be effective m the diminished oxygen 
consumption during shock The oxygen consumption after transfusion 
was usually greater than that immediately before this proceduie In 
some experiments it was less than the noimal value for the animal and 
in some it was considerably greater than normal In the former 
instances, that is, subnormal oxygen consumption after transfusion, it is 
logical to believe that the oxygen requiiement during shock was dimin- 
ished, whereas m the latter obsen^ations, that is, elevated oxygen con- 
sumption after transfusion, it seems evident that there was an actual 
ox 3 'gen debt during shock and that this was met by an increased oxygen 
consumption after transfusion 

26 Cannon, W B Studies m Experimental Traumatic Shock, Evidence of 
a Toxic Factor in Wound Shock, Arch Surg 4 1 (Jan ) 1922 

27 Aub, J C Studies in Experimental Traumatic Shock , Basal Metabolism, 

Am J Phj'Siol 54 388, 1920 

28 Hill, A V , and Tupton, H Muscular Exercise, Lactic Acid, and Supply 
and Utilization of Ox^gen, Quart J Med 16 135, 1925 

29 ArcLeod T T R Concentration of Lactic Acid in the Blood in Anoxemia 
and in Shock Am J Plnsiol 55 184, 1921 
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A great deal has been wntten about disturbances m acid base equi- 
librium in shock At one time Henderson and Harv^ey attributed the 
symptoms to acapnia (alkalosis from loss of carbon dioxide by over- 
\entilation), whereas Cannon belie\ed that acidosis vas an important 
factor in shock (Cannon used aadosis to mean “diminished alkali 
resen'e”) Wilson found an initial fall in blood bicarbonate, followed 
by a rise above normal and an alkalosis in experimental hemorrhage 
More recently, Hertzman and Gesell have reported increased alkalinitv 
of the arterial blood and increased aadity of the venous blood after 
hemorrhage They attnbuted the arterial alkalosis to ov erv^entilation 
and the venous acidosis to a diminished v'olume of flow 

The disturbances in acid base balance during hemorrhage and prob- 
ably also during shock apparently may be explained on the basis of the 
changes in minute blood flow* They' are, in all probability , to be attnb- 
uted in large measure to anoxemia dependent on diminished blood flow 
and consequent low tissue oxygen tension In moderate degrees of 
shock with relatively slight impairment of medullary circulation, mild 
anoxemia of the respiratory center would tend to produce ov’^ervcntilation 
and alkalosis In extreme degrees of shock when oxygen intake fails 
to keep pace with oxygen requirement, oxygen debt occurs, lactic aad 
accumulates and acidosis results Koehler, Brunquist and Loevenhart 
have demonstrated that arterial anoxemia causes an initial alkalosis which 
IS succeeded by' acidosis if the anoxemia continues There is no reason 
to assume that stagnant anoxemia has a different action from arterial 
anoxemia In the long run both exert similar effects on the tissues 

Thus, acapnia and acidosis are both to be regarded as characteristic 
of shock They come at different degrees Both are at least partially 
dependent on diminished blood flow, and neither is the cause of shock 

One other point is noteworthy in regard to the anoxemia Harrison 
and Blalock ““ demonstrated that sev'ere anoxemia increases minute car- 
diac output, and Harrison, Wilson, Neighbors and Pilcher-* have 
demonstrated that mild anoxemia often has a similar effect In shock 
tissue anoxemia is present in marked degree Despite this stimulus 
the minute cardiac output remains low because of the insufficient volume 

30 Cannon, W E Acidosis in Cases of Shock, Hemorrhage and Gas Infec- 
tion, J A M ^ 70 531 rreb 23; 1918 

31 Wilson, D W Xeutralitv Regulations in the Eod\, Phesiol Rev 3 293 
1923 

32 Koehler, A E , Brunquist, E, and Loevenhart, A The Cause of Deatn 
in Ano'emia, J Biol Chem 64 313, 1925 

33 Harrison, T R, and Blalocl, A The Regulation of Circulation VI 
The Effects of Severe Ano\emia on the Cardiac Output of Dogs, Am J Phj=ioI 
80 169, 1927 

34 Harri'on TRW ilson, C P , Xeighbo-s D and Pilcher C To be 
published 
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of the blood As anoxemia is a more constant and stronger stimulant 
to the circulation in normal animals than any diug which has been 
studied, it IS not to be expected than any drug can do — in striking degree 
— what the natural stimulus fails to do From this point of view, the 
beneficial action of ephednne is rather surprising The diminished 
cardiac output, despite tissue anoxemia, constitutes another reason for 
saying that the primary object of tieatment should be to restore the 
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Chart 12— Successive steps in the mechanism of shock resulting from 
hemorrhage 


volume of the blood When this is done, the circulation lesponds to 
the stimulus of anoxemia, which is thereby diminished in degree 

The successive steps in the mechanism of shock resulting from 
hemorrhage would seem to be approximately as shown in chart 12 
Gesell’s studies, as well as those of Wiggers, indicated an essential 
similarity between shock and hemorihage so far as their effects on the 
circulation W'cre concerned My own observations on other types of 
shock than that following hemorrhage are far from completed, but they 
seem to indicate the same general relationship betw cen mean blood pres- 
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sure and minute cardiac output as have been reported in this stud}"- It 
appears, therefore, that the circulatory reactions in both hemorrhage and 
shock aie results of a diminished ciiculating blood volume, initiated in 
the one case by loss of blood from the body and in the other by capillar} 
dilatation — from histamine-hke poisons, splanchnic vasodilatation or 
other causes — causing loss of circulating blood into the body This 
conception is now generall}^ accepted, and is m no sense original with me 
It IS believed that the observations leported in this study are not 
without clinical significance, and some of the more important points in 
this connection will now be mentioned 

These experiments are more nearly comparable to clinical conditions 
than those previously repoited, because the animals were not subjected 
to any operative procedure othei than the inseition of an arterial cannula, 
and also because in several of the expeiiments no narcotic was used 
The results indicate quite definitely that no single factor of the blood 
pressure is of paramount value as a guide to incipient shock The ciicu- 
lation has already become seriously impaired before significant changes 
m systolic blood pressure occur The relationship existing between 
diastolic and systolic pressure or that existing between diastolic piessure 
and its previously known value are of significance The pulse pi essure 
and the pulse rate should be moie satisfactoiy clinical guides, although, 
as has been pointed out, the pulse rate may remain normal after a notable 
decline m the minute cai diac output has occurred The pulse rate always 
inci eases before the blood piessuie diminishes and hence, of the two, is 
a better criterion of the onset of shock Theiapy should not be delayed 
until the blood pressure is definitely “below normal ” A low level of 
blood pressuie indicates a moribund patient, and even transfusion may 
be expected to fail often in such instances 

Any patient, who, after hemorrhage, has a significant tachycardia, 
should be treated for incipient shock 

In regard to the choice of therapeutic measuies, the results of this 
study emphasize the relative uselessness of drugs as contrasted to the 
procedures which restore the volume of blood These results are in 
accord with general clinical experience 

Digitalis is used frequently in treatment for shock Because the 
drug IS of great value in most types of circulatory failures due to cardiac 
disease, there seems to be a general impression that ciiculatory failure 
from any cause constitutes an indication for digitalis The adminis- 
tration of digitalis preparations m shock cannot be too stronglv con- 
demned Of all the therapeutic measures studied, digitalis was the most 
universally harmful This conclusion is m accord with that dravn bj 
Harrison and Leonard from their study of this drug in normal animals 
I agree with their statements in reference to digitalis in shock 
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The evidence presented suggests that ■when so used the drug ma3 be harmful 
As a matter of fact when digitalis is given to these patients it is often adminis- 
tered intramuscularly as digifolin in doses of one to three cubic centimeters a 
day, and such doses probably have no effect at all If the drug were administered 
in full amount in such cases we should probably see harmful effects occasionallj 
As It IS one does not usually observe any effect from digitalis in these patients 

Ether may be beneficial, but in some instances it is haimful The 
same may be said of epinephrine Itydrochloride Both of these sub- 
stances have too evanescent an action to be of any lasting value and the 
immediate stimulation following their administration ma} be followed by 
depression Epinephrine hydrochloride should never be given intra- 
venously in shock, as the beneficial action lasts only a few minutes The 
best results from ether were obtained by intia-artenal administiation, a 
method which is impractical in the clinic, and dangerous, in any event 

Caffeine appears to do some good m mild shock The optimum dose 
appears to be from 0 25 to 0 5 Gm of the pure di ug, or twice this 
amount of caffeine sodium benzoate for a patient of average size Too 
much faith should not be placed in caffeine It may be without value in 
moderate degrees of shock and is certainly without value in severe shock 

Ephedime appears to be the best of the drugs In animals moribund 
from extreme shock it appears sometimes to be harmful, but such 
instances are hopeless no matter what form of therapy is used The 
effects of various doses of ephedrine have not been determined in tins 
study The beneficial effects m the animals followed doses of 2 mg 
per kilogram (approximately 0 13 Gm , or 2 grains, for a patient weigh- 
ing 140 pounds [63 5 Kg ] ) 

The value of saline infusion and transfusion in hemorrhage has 
been proved clinically These expeiiments indicate that they should be 
employed early, before the blood pressui e falls, and in abundant amounts 

The following procedures are suggested as a tentative routine treat- 
ment of any hemorrhage of significant magnitude (Hemorrhage of 
more than 1 liter may probably be regarded as “significant” from this 
point of view ) 

1 As soon as the patient is seen and the hemorrhage is controlled, 
he should be given from 65 to 130 mg (1 to 2 grains) of ephedrine 
subcutaneously 

2 Intravenous saline infusion should be instituted as soon as pos- 
sible, and relatively large amounts should be given Ordinarily, one need 
not have any fear of “embarrassing the heart ” Provided there is no 
structural cardiac disease and no pre-existing hypertension of severe 
degree, and the patient is under 60 years of age, the heart will be able to 
take care of any reasonable amount of fluid added to the circulation 
Dimng the first hour 1 liter of saline solution should be given into the 
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vein Thereafter, subcutaneous infusion should be employed until trans- 
fusion can be carried out 

3 As soon as tlie saline infusion has been begun the preliminary 
measures (procunng a donor and matchmg the blood) for transfusion 
should be instituted If the patients condition appears rehe\ed trans- 
fusion ma}^ not be necessary- If marked tach\ cardia persists, and more 
particularly if the systohc blood pressure is below 100 to 110, the 
transfusion should be performed 

4 If after the conclusion of transfusion, the patient s condition 
remains precarious, the whole process should be repeated 

It IS admitted that by this routine plan of treatment a great mam 
unnecessary transfusions will be done It is belie\ed howe\er that 
severe shock will sometimes be prevented and a life which otlienMse 
would be lost wall occasionally be sa\ed 

When the hemorrhage is from an internal organ and necessitates an 
operation, general anesthesia should not be used The present work 
indicates that ether is dangerous PreMous work suggests that chloro- 
form, w'hich decreases minute cardiac output, and eth\ I chloride w hicli 
often has the same effect (Blalock^), would probably be distinctly 
harmful Clinical experience and experimental results agree in indi- 
cating that local anesthesia should be employ ed for operations on patients 
who have bled profusely 

SUMMARY AXD COXCLUSIOXS 

The pulse rate, consumption of oxygen, mean blood pressure and 
minute cardiac output have been studied before and after successne 
bleedings in morphinized dogs and in trained unnarcotized dogs In a 
few experiments maximum and minimum arterial pressures were 
recorded The methods w hich w ere used did not require any' operatii. e 
procedure except the insertion of an arterial cannula and cardiac punc- 
tures Repeated hemorrhages cause a diminution in minute cardiac 
output, which usually precedes the increase in pulse rate and always 
precedes any significant fall in mean blood pressure The minute cardiac 
output IS usually from 30 to 50 per cent below the normal le\el before a 
marked diminution m mean blood pressure occurs 

These observations are interpreted as meaning that the essential 
circulatory effects of a diminished \olume of blood are (1) decreased 
minute cardiac output and (2) diminished caliber of peripheral artenes 
It IS belie\ ed that the otlier circulatory effects are secondarv The blood 
pressure is an inadequate guide to the state of the arculation in incipient 
shock 

Various therapeutic measures have been instituted and their effects 
studied In general it may be said that drugs are relatneh useless as 



798 


ARCHIVES OF SURGERY 


compared to those measures which tend to restore blood volume Trans- 
fusion of blood and intravenous saline infusion are beneficial, but they 
may fail in animals which have been in a severe state of shock for a 
considerable period The efifects of drugs may be summarized as fol- 
lows 1 Digitalis IS always harmful 2 Str}'chnine is usually useless 

3 Epinephrine hydrochloride and ether have uncertain actions, and their 
effects are too evanescent to be of lasting value in most instances 

4 Caffeine is slightly beneficial Avhen the shock is not severe 

5 Ephednne seems to be better than any of the drugs studied It is 
more beneficial than caffeine, but much less so than the administration of 
fluid or blood 

On the basis of these observations certain physiologic considerations 
of shock are discussed, and a tentative routine treatment of severe 
hemorrhage is suggested 
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Suigical Technic — Chamm^ reported a case in which secondar} 
nephrectomy was performed by means of thoracophrenolaparotom} 
Se^eral }ears pre\ioush the patient had been struck b} a bullet which 
had broken the tenth nb, perforated the pleural culdesac and finalh 
stopped in tlie right lobe of the li\er W hen the kidne} was removed 
it was found embedded in a thick hard, fibrous mass As sufficient 
exposure could not be obtained e\en with resection of the twelfth rib 
the pleural culdesac and the diaphragm were inased up to the ninth nb 
which permitted ample operating space Adhesions from an earlier 
emp) ema pre\ ented pneumothorax 

Roseno- expressed the belief that pielotomi is much supenor to 
nephrotomj, if it can be performed He stated that of 1 767 nephrot- 
omies reported in twent\-fiie lears 85 were secondar} , 102 patient- 
died, a mortaht} of 5 8 per cent In contrast to this, in 950 p} elotomies 
reported in seienteen \ears one of which was a sccondan ncphrectonn 
se\en deaths occurred a mortaht} of 0 7 per cent He attributed the 
more fa%orable results to the following reasons (1) the opening is 
small and tliere is no cutting into the functioning parencln-ma , 
(2) fistulas after p}elotom} are extreme!} rare, f3j the d?ngcr of 
operatne and postoperatn e hemorrhage is slight and f-i) eien in 
adherent kidne} s, approach to the pehis is always possible, especi?!!} 

1 ChauMti E Nepbrectomie secondai-e par thoraco-phreno-’''p'’''at.o'n!C, 
Press med 35 250, 1927 

2 Roseno, -Hired Die Nephrotomie Ihre Bed^utung era der Weg zur 
Verhutung ihrer Gefahren, 7tschr f Urol Qi r 20 96 1926 



800 


ARCHIVES OF SURGERY 


with Rosenstem’s technic using the anterior wall of the pelvis There 
are, however, several definite indications for nephrotomy 

1 Large stones that cannot be freed in any other manner, and stones that do 
not cast shadows or cannot be felt and are onlj demonstrated bi splitting the 
kidne 3 ’^ Roseno reported such stones as occurring in from 1 to 4 per cent of cases 
in European clinics, while Braasch and Foulds found the following In 146 cases, 
roentgenograms show^ed a single stone, but surgical es-ploration revealed more In 
sixty-six cases roentgenogram show'ed multiple stones, and operation revealed but 
one In twenty-one cases, roentgenogram did not show shadow's, and operat’on 
show'ed one or more stones 

2 Early tuberculosis, explorator 5 ' nephrotomy 

3 Small tumors of the kidne}', exploratory nephrotomy 

4 Congestion and bleeding from the capillaries of the papillae 

5 Injuries to the kidney 

6 Recurring renal colic on the basis of unilateral nephritis 

7 Suppurating renal infections associated w'lth firmly embedded stones or 
stag-horn calculi 

8 Uremia due to nephritis or chronic obstruction 

In 1880, Morns w'as the first to cut into the kidney and extract a 
stone In 1888, Von Czerny performed the first pyelotomy The 
operations were described as simple, harmless and successful At first, 
Israel and LeDentu advised packing only, but they soon introduced 
suturing the parenchyma after nephrotomy This was kept up until 
1908, when Zuckerkandl popularized pyelotomy Since then the indi- 
cations for nephrotomy have decreased because of danger of hemor- 
rhage, fistula and marked destruction of parenchyma 

The classic method (Tuffier) is briefly described The kidney is 
entirety freed and a tourniquet put around the pedicle Incision is made 
from pole to pole After removal of the stone, the parenchyma is 
sutured together These sutures must be tight to check all bleeding 
and eliminate all dead space between the cut surfaces Because of the 
softness of the parenctyma, the sutures often cut in, this was some- 
■what overcome by using mattress sutures 

Various attempts were made to improve the technic of nephrotomy, 
such as the Zondek incision, the Marw'edel right angle incision, the 
blunt method of Rovsing and Hochenegg, the saw'ing technic of Cullen, 
plastic covering of the w'ound with muscle tissue, w'lth fat and w'lth 
connective tissue, and the tying of sutures over fat pads, care in pre- 
venting opening the pelvis (He>mann) , the drainage method through 
the parenctyma to the outside or through the ureter into the bladder 
and the combination of drainage w'lth ureteral catheter and nephropexy 
(Rehn) All these, however, have failed to eliminate the dangers of 
nephrotom} The usual complications have been operative and post- 
operative bleeding and the formation of fistula Every incision 
destrovs blood vessels and parenchvma, w'hich leads to infarction 
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followed by connective tissue organization and distortion of the normal 
adjacent parenchyma The sutures also destroy the parenchyma hv 
pressure atrophy The problem has been to eliminate the use of sutures 

In the consideration of hemostasis, there are two types of bleeding 
111 all wounds, parenchymal or oozing, and vascular In the former 
there is danger if the patient is a “bleeder,” or has a disease that may 
increase coagulation time, or if blood pressure is high as m arterio- 
sclerosis In both types it is difficult to secuie thrombosis 

Often if blood vessels are cut they contract Bleeding may not 
occur at the time, but later the vessels open and bleeding is profuse 
This occasionall}'^ follows nephrotomy Often the hemorrhage will 
continue until clots and coagulated blood are removed 

Three conditions are essential to prevent bleeding ( 1 ) the formation 
of a clot should be prevented, (2) the nonactive blood vessels that 
may bleed later should be caied foi, and (3) the cut surfaces should not 
be injured any more than is necessary 

Clinical obseivation shows three types of bleeding (1) immediate 
at the time of opeiation, (2) shortly after operation and (3) from 
eight to fourteen days aftei operation Bleeding m the wound leads to 
the splitting of sutures, and then bleeding into the perirenal tissues 
Bleeding at operation from the large vessels is controlled immediately , 
this may be aided by Rovsing’s incision or the multiple button-hole 
incisions of Magoun The piesent treatment foi postoperative hemor- 
rhage IS to pack and apply mattress sutuies Packing may cause 
bleeding when it is pulled out 

Roseno has suggested a change in technic While there is no 
method of opening the kidney that will not tear blood vessels, he 
suggests that each vessel be caiefully clamped and ligated This puts 
the operation on an accuiate and efficient hemostatic basis and leaves 
only slight oozing from the parenchyma i\hich is of no consequence 
He has applied this technic expeiimentally vith good results Both 
halves of the kidney will unite readily, theie being no danger of later 
hemoiihage or the foimation of a fistula, healing occurs vith a mini- 
mum of seal foimation Anatomic studies have shown that there is no 
bridging of the seal b)’- collateral circulation because all the vessels 
destroyed aie terminal arteries 

From 1913 to 1925, 234 renal 02 )erations, of vhich 38 were 
nephrotomies, w'eie performed m Roseno’s clinic Seven postoperative 
hemorihages occuned, one stopped sjiontaneously , in two cases sec- 
ondary operation was performed and the wound packed The kidnev 
was remo\ed subsequently m one, m five secondary nephrectomy was 
performed, two patients died from the operation, and two patients died 
from uro'^epcis The earh work in this clinic was done by Israel 
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and ICarewski , since Rosenstem has taken the service, all a essels in the 
wounds after nephrotomy have been ligated with better results 

Williamson ® reported further ^\ork on transplantation of the kidney 
He found that an autogenous transplant of the kidney will maintain 
the life of the experimental animal for several months after the removal 
of the other normal kidne}'’ It was also found that during the time 
that the autogenous transplant is functioning, the urinary constituents 
are essentially normal and the animal behaves and lives noimally 
Because of contracture of the end of the ureter, however, hydronephiosis 
and infection supervene and cause the experiment to fail ultimately 
Homogenous and autogenous transplants function similarly, but only 
for a short period of several days except m lare instances In these 
experiments m the animals with thiee functioning kidnej^s, two normal 
and one transplant, the blood uiea was markedly reduced 

The site of the transplant does not materially lengthen the functional 
life or influence the terminal histologic picture, which is that of acute 
atypical glomerular nephritis followed by general acute nephritis Infec- 
tion as evidenced by the cytologic changes is not a factor in these 
experiments so long as good drainage and function aie maintained 
If the transplanted kidney is allowed to leinam in place aftei aneuria 
develops there is a tendency for it to be leplaced by fibrous tissue 
The failure of homogenous transplants seems attributable to a biologic 
incompatibility between the donor and lecipient The value of the 
transplantation of the kidney as a clinical measure is questionable with 
oui present knowledge, although undei propei conditions it might be 
worthy of serious consideration 

Hmman and Moiison,"* m experiments on labbits, ligated and divided 
the left ureter and then killed the animals in from seven to seventv 
days Two were killed at one time, in one an arterial injection was 
combined with the injection of both meters 

These studies showed that the arterial circulation of the rabbit’s 
kidney is distributed in two planes within the paienchyma in relation 
to the renal pelvis The mam subdivisions of the renal artery pass 
around circumferentially, while the finer branches aie distributed 
radially to the cavity of the pelvis With the production of hydrone- 
phrosis, the arterial circulation undergoes two phases of alteration The 
first phase, occurring at the onset, is relativel)'' short and appears usually 
to be due to purely mechanical interference The second phase which 
soon follo-'vs, in addition to the mechanical interference, has a reduction 

3 Williamson, C S Further Studies on the Transplantation of the Kidnc>, 
J Urol 16 231, 1926 

4 Hmman, Frank and Morisoii, D AI Experimental Hydronephrosis, 
Arterial Changes in the Progressne Hydronephrosis of Rabbits with Complete 
Ureteral Obstruction, Surg Gynec Obst 42 209, 1926 
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m circulator) function causing atroph} and thereby accelerates the 
deielopment of the hydronephrosis 

When ureteral obstruction occurs, the renal peh is dilates and causes 
progressive compression of the enveloping parench)ma Since the 
finer arterial branches traverse the parenchima m a direction radial to 
the caMt} of the peh is, the) are subjected early to compression m their 
long axes and consequently become tortuous and foreshortened On 
continued obstruction, the kidne} increases in circumference and there- 
fore all structures in the circumferential course are either stretched or 
lengthened Since the arteries are elastic tubes, they become attenuated 
and the lumina become smaller, with the resultant reduction in blood 
supph leading to ischemia, loss of tissue-tone and progressne atroph} 

Callahan and Schiltz ^ reported a case of aneur}sm of the renal 
arter} and reviewed the literature About half of the cases reported 
are traumatic in origin, the remainder are spontaneous Arterioscle- 
rosis, si'phihs, embolism, or some antecedent infection is usuall} the 
cause of the spontaneous t}pe Traumatic aneutnsm is nearh ah\a\s 
false, and spontaneous aneuix'sm is usuall} true 

The most important sequelae are rupture into the peh is, producing 
hematuria, rupture into the peritoneal cavity without consequent hema- 
turia, and destruction of the kidney, the latter is characteristic of the 
false t}pe, m comparison, true aneur}sm causes little destruction of the 
renal substance 

Aneur}sm of the renal arter}' causes abdominal pain which is closcl} 
follow ed b} hematuria The most \ aluable diagnostic sign is a palpable 
tumor in the region of the kidney True aneur}sm maj persist for a 
long time without causing s}mptoms although hematuria, pain and tumor 
may occur Practicalh all cases m which there are S}mptoms end 
fatal!} unless operation is performed, death occurring from two dais 
to file }ears after onset In the small true aneurysms the prognosis i'' 
much less serious, and in those which haie become calcified rupture 
IS improbable 

Of the twehe patients operated on, ten were cured and two died 
Kephrectom} was performed in ten cases Orth was able to turn out 
the clots and successful!} suture the tear, and m the authors’ case it 
was also possible to excise the sac and presene the arten Orth 
reported good function a }ear later and in the case reported b\ Callahan 
and Schiltz tunction was still ^ood six months follov mg operation 
In the authors case a sacculated aneurism was found in the renal arten 
the cac was clamped then ligated and excised The perforated arten 
was closed without sacrificing the artcr% or am part of the kidne\ 

> CalMnn P -ind Schiltz F H \ncun^m of the Rtml \rtfn 
Su-p G\nec Oh^t 43 724 1026 
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Dreyfuss,® after analyzing’ and reviewing the literature on pelvic 
kidney, stated that pathologically there are two types, tlie occasional 
pseudopelvic or movable kidney should be distinguished from the true 
pelvic kidney The pelvic kidney is recognized more by the various 
symptoms within the pelvis than by differential diagnosis Even the 
freedom from sjunptoms for many 3'ears is not against the appearance 
of any complaints of pelvic kidney, for in the couise of time changes 
occur that may aggravate the condition The diagnosis is made by the 
pyelogram which also demonstrates the presence of the other normally 
placed kidney The function of the latter should always be demon- 
strated before operation The presence of a normal kidney indicates 
the removal of the pelvic kidney, since much suffering may be averted 
Nephropexy will take care of acquired pelvic kidneys and those types 
that he between movable kidney and dystopia 

[Ed Note — From a surgical point of view, the tieatment m cases 
of ectopic kidney does not differ essentially from the treatment given 
when the organ is m its normal position The mei e fact that the kidney 
did not rise to its normal position does not indicate that treatment is 
required If the kidney is functioning normally in its malposition, undei 
ordinary circumstances it should not be disturbed Usually it is 
difficult to change the position of the ectopic kidney because the blood 
vessels in the pedicle are short and the kidney is rather firmly fixed ] 

Lipshutz and Hoffman described a rather 1 emarkable specimen 
showing in a composite form the important variations of the lenal 
arteries and veins 

Variations m the renal arteries are perhaps more frequently met with 
than 111 other large arterial trunks, and the commonest variation is the 
presence of an additional renal arteiy As many as five 01 six m one 
kidney have been leported Abnormalities in form, position and devel- 
opment of the kidne}’’ in association with the accessory renal arteries 
may be noted In general, the kidney deviates from its noimal remform 
shape in proportion to the number of vessels In hoiseshoe kidneys 
additional lenal vessels are the rule 

Organs that migrate far from their original position may retain 
vessels from this position or receive or incorporate vessels of the region 
invaded The kidney, during its growth, migrates and undei goes rota- 
tion aiound its long axis The instances of accessory renal arteries 
arising from the iliac arteries and from the middle sacral and inferior 
mesenteiic arteries are to be considered as persisting embryonic vessels 
of the capillary plexus supplying the noimal embr3"onic kidney 

6 Drc\ fuss Wilhelm Beitrag zur Kcnntnis der Beckenmerc, Ztsclir f 
Urol Chir 19 277, 1926 

7 Lipshutz, Benjamin, and Hoffman, Clarence Renal Arterial Variations 
and Lxtraperitoneal Abdominal Nephrectomj, Ann Surg 84 o25, 1926 
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An accessory superior or inferior polar renal arter} ma} originate 
from the renal artery proper and not from the aorta , Eisendrath directs 
especial attention to this variation Some t}pe of lenal arterial variation 
IS present in from 20 to 33 per cent of all subjects 

Undoubtedly insufficient attention is paid to the variations in the 
renal veins which are subject to a greater range of sanations than are 
the arteries, and surgically are just as important 

Attention is called to the frequent production of hydronephrosis 
from compression of the ureteiopelvic juncture b^ an accessory interior 
polar renal artery 

An extraperitoneal abdominal approach for nephrectoiu) is described 
The parietal peritoneum is stripped hack carefully with elevation of the 
colon forward from the renal fossa In this vay the lenal pedicle may 
be ligated primarily before the kidney is displaced, accessory \essels 
aie dealt with, the danger of tear into the inferior \ena cava is obviated 
and congenital anomalies, such as horseshoe kidnev and ectopia can 
be better managed The extraperitoneal abdominal route .according 
to these observers, finds more than rational application in the remo\al 
of large cysts and tumors of the kidney 

[Ed Note — The problem of stripping back the parietal peiitoneum 
It would seem, usually has not been solved easily by suigeons Many 
prefer the abdominal direct transperitoneal loute for laige tumois 
Largely on theoretical grounds one would have to determine whethei to 
use extraperitoneal or transperitoneal methods according to the size of 
the tumoi , according to the ease with which the peritoneum strips awav 
from the renal fossa and its adherence to tumor or inflammaton tissue ] 

Renal Tnmois — Bothe ® reviewed the conceptions of the genesis of 
hypernephroma wdiich have been held by vaiious pathologists and 
uiologists from the time of Grawutz The results of a sur\ey of the 
\oluminous literature show that the following theories ha^e been 
propounded 

1 Hjdronephromas originate m suprarenal cell-rcsts 

2 They are alveolar sarcomas ha\ing nothing to do with cell-rests 

3 They are endotheliomas that originate from the endothelial lining of ptri- 
aascular Ijmph spaces 

4 Thej are classified, if benign, as adenoma, if malignant, as carcinoma 

5 The\ develop from the endothelial cells lining the blood \ascular spaces 

6 The} are derned from the epithelium lining the uriniferous tubules 

7 Tlic\ originate from islands of embreonic nephrogenic tissue 

Bothe then considered the embr\olog\ of the suprarenal glands and 
the kidne\, showung how' these organs detelop in juxt.iposition and are 
intimatelv related in the relatiae position of their \arious anlagen 

8 Bothe \ E H\perncphromata, \nn Surg 84 57 1926 
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From a stud}^ of pig and human embrj^os in early stages, he shoued 
that suprarenal rests may be encountered frequently in renal tissue, 
which may give rise to h39ernephromatous neoplasia 

From chemical studies comparing the amount of ether-soluble 
material, cholesterol and lecithin in Itypernephroma and suprarenal tis- 
sue, Bothe concluded that there is a striking similarity between the two 
Likewise the injection of watei^^ extiacts of hypeinephroma tissue into 
rabbits causes a rise in blood sugar and glj'^cosuria, a featuie suggestive 
of the relationship of hvperiiephromatous tissue to the cortex cells of the 
supraienal gland 

The pathologic study of a series of nineteen cases from necropsy 
1 ecords at the University of Pennsylvania is tabulated Three instances 
of hypernephroma m animals are cited 

Bothe showed that it is not uncommon for the neoplasm to grow 
into the lumen of the renal veins, as is well known, and also at times 
to invade the wall of the vein Likewise the tumor may grow into the 
lumen of. the ureter, but rarely invades the uieteial walls While 
hypernephroma usually aiises primarily in the kidney it is rarely found 
as a primary tumor in other organs such as the liver, falcifoiin liga- 
ment, pelvis, uterus, suprarenal gland, tongue, ovary, broad ligament, 
spermatic cords, testis, retroperitoneal tissue, pancreas and ciliary body, 
instances of which are cited 

Metastatic hypernephi oma is a leproduction in structure of the 
original tumor The bones, lungs and liver are common sites Metastasis 
may be an early feature of the disease and the growth in the kidney may 
be undemonstrable when the secondary growths may be piomment 
The tumor is prone to develop in the male It usually occurs between 
the ages of 40 and 60 years 

In discussing pathology, Bothe showed that benign suprarenal rests 
are frequently found in renal tissue They resemble, in histologic detail, 
the cells of the supiarenal gland In a laige micioscopic section, he 
showed suprarenal rest tissue lying close to the pioliferating hyper- 
nephromatous tissue, and considered that this indicated the possibility 
of hj'pernephromatous change in a suprarenal rest 

In general, Bothe concluded from his studies that fiom the embiyo- 
logic, pathologic and chemical standpoints hypernephroma arises m a 
manner in accord with the Mews oiiginally piesented by Giawitr 

[Ed Note — Bothe ’s study is exhaustive and repiesents an excellent 
review of a moot subject To just what degree he has demonstrated the 
correctness of his contention Mill be subject to dispute While the 
evidence is not conclusive it does argue strongly for the suprarenal 
rest hypothesis ivhicli has suffered considerabl} during the last decade 
at the hands of various pathologists It is difficult to anticipate just 
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what interpretation would be made of the author s large sections show - 
ing suprarenal rests and hypernephroma in the same section, b} those 
who hold to the endothelial or renal-cell genesis At any rate this article 
will not pass without consideiable comment as it reMves the grawitzian 
theory and will stimulate other studies leading to its support or 
refutation ] 

Vercesi” described a case of a large primordial sarcoma of the 
kidney m a fetus Histologically, he found that round and spindle- 
shaped cell types predominated V ercesi believed that these cells belong 
to the hemogenous and l3miphogenous endothelial lariet} The tumor 
in this case was large enough to cause dystocia The mother was 
found to have syphilis 

Marion said that pyelography is of some help in the diagnosis of 
renal tumors, but that it should not be relied on entirely or regarded 
with too much importance, and that it is of little diagnostic ^alue m 
hemorrhagic diseases of the kidne} unless the kidney is enlarged 
Pyelography that does not reveal a tumor may lull the examiner to 
a false sense of security, and thus a tumor, if present, increases in size , 
on the other hand, a blood clot in the renal pelvis may suggest tumor 
Hematuria with blood clots not suggestive of tuberculosis, calculus, 
hydi onephrosis or pyelonephritis is sufficient indication for a surgical 
examination of the kidney without consideration of the p}elographic 
picture If, how'ever, the kidney is large and there is no hematuria, it is 
necessary to resort to a p3'elogram in order to deteimine whether or not 
the enlargement is the result of neoplasm 

Nicolas noted that Israel has described many cases of hematuria 
wuth renal tumors, but that moie larely these cases show metheino- 
globinuiia, such a case is reported in that of a man, aged 30 , wuth tumor 
of the left kidne3'^ 

Nicolas believed that some Giawitz tumors ha\e a powerful hemo- 
lytic action Similar cases have occasionall3’’ been observed associated 
WMth nephritis and renal stones It has been shown that urine has 
definite antihemoh'tic action 

Hilman,’“ under the title of “substitutio reins adiposa,” refen ed to 
those processes of fat deposition in association with urinar3’ htluasis 
and, more rarel3, p-sehtis or p3onephiosis Primarv atroplu of the 

9 Vercesi, Cirlo Sircomi del rcnc fetale Contnhutio alio studio dei 
tuiuon nelh irta cndoutenna delh distocie fclali, Foln g\mcc 22 101, 1926 

10 Marion La pj clograpliie dans Ic di isaiostic des tumeurs du rein, J d'urol 
med et chir 22 310, 1926 

11 Xicolas McthamoMobinure bcim Graw itztumor, Zlsclir f urol Our 
20 212, 1526 

12 Hilniau A G Ueber den Fctlancatr der Xitrcn Vestnil clururpu i 
pocraiuclunch oblasiej 4 213, 192=1 abvtr Zlsclir f urol Clur 20 367, 1926 
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lenal substance plays the inipoitant lole m the pathologic pioccss, the 
fatty tissue develops secoiidai ily I'lilinaii believed thcit the ati ophy 
and fat deposition occuiied in calculous pyonephiosis as a lesult of 
slow development of the piocess and the destructive condition hi ought 
on by shiinkage The disease is laie, the authoi having noted only 
sixteen cases m the hteiatuie He icpoited a case of his own, that of 
a woman, aged 56, a huge, fatty kidne}, which h.id developed on 
calculous pyonephiosis, was icmoved liilman concluded 1 The 
piocess of fat deposition m the atiophying kidney oiigmatcs fiom the 
lenal capsule and fatty tissue of the leiial pelvis 2 The fat meta- 
plasia of the lenal connective tissue is of little nnpoitance 3 "J he 
clinical diagnosis is difficult, as theic aie no definite clinical signs 
4 The teim “lipomatose paianephiitis” should not be used, the old 
Flench leim substilutio lenis adiposa being collect 

Supiaicnal 7 iinio) y — Gibson stated that a clifTeicntial diagnosis of 
tumois of the siipiaienal glands fiom othei giowths, as well as between 
coitical and medullaiy tumois of the gland itself, as a lule, can be 
made b}'^ then clinical manifestations The added infoimation gained 
by uiologic investigation is often of decided value 

Tumois of the supiaienals give use to thicc distinct syndiomcs, 
the genitosupiaienal, the Hutchinson and the Peppci The gcnito- 
supiaienal synch oine occuis only in coitical tumois (caicinotna, hypei- 
plasia, adenoma) and is accomp, lined m the female by inasciilinc 
chaiacteiistics, and m the male by inccocious pubcity I'hc adult male 
shows no chaiacteiistic sexual altciations Coitical tumois occui as 
fiequently in infancy and childhood as m the adult Hypci tension is 
fiequently associated with coitical tumois Pigmentation occuis laicly 
in coitical tumois and nevci in mcdull.uy tumois 

The common tumois of the supiaicnal medulla aie of the ncuio- 
cytoma oi saicoma types, which aie pecuhai to infancy and childhood 
They occui m two foims the Peppei, chaiactciircd by lapid abdominal 
enlaigemcnt due to hvci metastasis, and the Hutchison, chaiactcn/cd 
by eaily metastasis to the oibit pioducmg imilatcial cxophth.ilmos 
(aheady mentioned) The pinnaiy giowth gcncially lemanis small and 
may only be discovcicd at ncciopsy The piognosis is almost umfoimlv 
bad The tieatment is suigical .uid lachologic 

In a senes of 47,069 cases in the Umveisity of California Hospital, 
nine wcie lecoidcd as cases of supuiicnal tumois Of these only foin 
weie pioved to be piimaiy supiaicnal tumois 

Renal Injections — Bioglio^* stated that atiophic p}cloncphiitis 
constitutes the final stage of a piocess in which the oidniaiy tians- 

13 Gibson, T E llie Diagnosis of Adrenal rumors, California & West 
Jiled 2G 201, 1927 

14 Broelio, R r\cloncphritc atropliique, J d’lirol nicd el cliir 22 S, 1926 
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formation into pyonephrosis did not result, even though ureteral obstruc- 
tion was present The origin of the disease is obscure He suggested 
as an h)’^pothesis, that the atrophic pyelonephritis ma} be the final 
result of ascending chionic p) elonephritis in \\hich the inflaminator} 
process is marked in the renal parenchyma Theie is preponderance of 
the factor "nephritis” over the factor “pyelitis,” and extensne paren- 
chymal destruction occurs before ureteral inflammation and obstruction 
Pyelography is the most accurate means of investigation It is not 
always possible on account of ureteial stiicture and obstruction Ihe 
diagnosis is made on the evidence of pelvic dilatation without trace 
of small or large secondary cavities Nephiectomy is the onl} procedure 

Atrophic pyelonephritis is distinguishable fiom chronic bilateial 
pyelonephritis from both clinical and pathologic points of mcw Ihe 
urinary symptoms are less severe and are usually not progressn e . the 
pain IS unilateral and may be more severe, and is often accompanied 
by evidences of acute renal infection Usually onl) one kidney is 
affected, and, when leinoved, it is found to be greatly reduced in size 
The atrophy may be confined largely to half of the kidney On section 
marked cicatricial changes aie apparent There is often vcll-maiked 
dilatation of the lenal pelvis, although to a much less degree than that 
with primal y hydronephiosis 

Accoiding to Biaasch, atrophic p)elonephrit]s is not the end-result 
of the usual pyelonephritis It can hardly be explained b) priiinr) 
stricture of the uretei with hydronephrosis and sccondaiy atioph) since 
the dilatation of the pelvis is not sufficient to cause atroph), and, fiiithci 
more, the atiophy is not s}minctrical, but is fieqiieiitly confined to one 
portion of the kidney The possibiht) of a pninaiy stricture of the 
ureter, with diffuse acute infection m the renal cortex and consequent 
atrophy, before the hydronephiotic sac is developed, ma) be consideied 

Diseased kidneys aie often small and difficult to find at operation 
At times they are composed almost entirely of scar tissue and may not 
be more than 3 or 4 cm in diameter In spite of the appareiitl) smah 
amount of disease present renio\al of the atrophic kidnc) usuallv affords 
good results In a series of cases in which opeiation vas pei formed at 
the klayo Clinic, impro\eineiit or cessation of vesical symptoms and 
lmpro^ement of the general condition have been accomplished foi 
practically c\erv patient 

Merciei and Peraid'*' obser\ed a patient vho exhibited marked 
hcmatuiia from the left kidne\ about two aears after nephieetonn had 
been performed on the right side for tuberculoMs The hematuria 
appealed suddenlv without other sMiiptoms The bleeding was obser\ed 

f ■> Mcrcicr, 0, and Ptrard, T Ln cas d’iicinnttinc alwndante de p tlo- 
luphritc -'rrclce par Ic cathettn^me urctural, J d’urol tried ct chir 22 '’04, ]^>2C) 
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lliiougli the cj btofecope An injection of n few ccntiinctcit) ot siKci 
nitiate stopped tlie hcnioiihagc inimediatch Nnincious colon bacilli 
w'cie found in the in me The authois stiess the fait that fiom a 
diagnostic standpoint abundant heniatuiia lioni a health) kidney aitci 
nephiectom) foi tubeiculosis docs not al\\a\s signii) a new locus of 
tubeiculosis It ma) be caused In otdinat) infcclion finni colon bacilli 
Smiinow' called attention to the laiity of caibunile of the kidney 
only twenty-one tiuc cases being iccouled, including five of his own 
These five show'cd stapln lococcus infection foui Stapliyloi o((ii\ atii < u\ 
and one, staph) locoicus and diplocotcus of Fiankel In thiec cases 
the poital of entiy wms the lespn.itoiv tiact, w'hile in two it was 
unknown One patient gaie a hi^toiy of icnal tiauina and ptosis 
Until leccntl) it has been believed that such c.ises aie secondaiy 
to infections of skin oi bone Theie b.is been no inevious niention 
in the htciatuie of the lespii.iton tiact as a poital of eiitiv hence the 
hypothesis that hematogenous infection of the kulnei lomes ftom the 
mucous membiane of the lespnatoiy tiact 

Thiee of Siniinow'’s patients w'cic m.iles ,md two w’cie lemales 
Among othei patients noted, fifteen weic men .md one was a woman 
The couise is acute, but not stoimv I'heie is constant fcvei, dull 
liimbai pain and muscle iigidity P.ilpation leveals a huge tcndci 
kidney Piessuie m the tw’clfth costovei tebi al angle causes pain 'I he 
ill me contains pus and icd blood cells Cultines of the in me aie usuallv 
steiilc Functionalh, the appeaiancc of the indigo canninc is delayed 
111 the aflectcd kidney The pioceduic used is neplncctomy 

Renal 7 itbcicitlo<;i\ — FoigecP' noted that the tiiad steiile pyiiiia, 
albumin and the bacilli of tubeiciilosis, ma\ be missmg eithci paitially 
01 completel) m .idvanccd lenal tubeiciilosis rinee hunched and one 
cases weie investigated wnth this m mind Onh those cases weie 
accepted m winch clinical oi pathologic examination iciealcd that the 
pelvis and iiictci weie patent Fouitecn such cases wcic fiec fiom 
albumin, among these weie six cases m which tubeiciiloiis piocesses, 
which macioscopicalh had no connection witli the pelvis, weie w.illcd 
ofl In one oi two cases with definite connection between the cavci- 
noiis pioccss and the pehis tlicie was entne destiuction of the icnal 
parench)ma, wdiilc m the othci theie was a laige abscess m the low'ci 
pole wliicb delajed diamage In two cases uieteial ohstiuctioii pic- 
\ented diamage into the blacldci , in one case tbe obslinction was a 
stone and m the othci i uietcial kmk In foiii ollici cases the icason 


16 Siniiiiow W Utbei XierciiKarinniKcl Ztsrlii f iirol Clin 20 2J'? 
1926 

17 Torcrccl, Tins Xiirin tulHikti1o*.». ohiu clnnku ri'-listlKii llai nbcftiiuk 
Rihliof f Lncccr 117 26^ 1926 slistr , Ztsclir i mol Ciiii 19 ‘116 1926 
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for the missing albuminuria could not be established In still t\\ o other 
cases there was neither continuous nor intermittent p} uria 

[Ed Note — At times the paucitj of unnan' symptoms is marked 
even if advanced renal tuberculosis is present In rare cases an area ot 
bullous edema simulating papillar}'’ tumor ma} be seen partial!} occludiin^ 
the ureteral orifice In other cases there is mild geneiahred cystitis 
There is practically always diminished renal function on the infected 
side 

The most common type of renal tubeiculosis occurring without 
symptoms of the bladder is the occluded t}pe not included m Forged s 
senes Even in these cases of obstruction blood and pus are usuallv 
found, Braasch, in a senes of sixty-seven cases of occlusion, found 
pus and red blood cells m all but eight As a rule the urinan e\idence 
of disease was not gross and urinalysis showed onh a moderate numbei 
of cells ] 

Ward^® reported a most interesting case of unnar\ calculi compo‘'ed 
entirely of colon bacilli The patient, a }Oung voman, ga\e a histor\ 
of attacks of diarrhea For fifteen months she had suffeied from 
renal colic intermittently About three months later se\eral small ^oft 
stones Avere passed A pyelogiam shoved a somewhat plosed right 
kidney Avith a kink m the uietei and a filling defect in the pehis due 
to stones Later nephrectomy was pei formed and man\ stones com- 
posed of colon bacilli weie found 

Soft coiicietions are laie, and most of the soft stones repoitcd aie 
composed of fibrm-like mateiial Israel, m his lecent book, mentions 
lefeiences to four cases similar to the one lecorded 

Syphdts of the Kidney — Isaac-Kiieger asserted that nephrosis is 
the most significant of s}phihtic diseases of the kidne} It consists 
of degeneiatne changes of the epithelium m the collecting tubules 1 he 
acute foim is chaiactenzed by generalized edema and tiansudation, 
albuminuria i caching as high as 50 per cent and lipoiduria, Inpcr- 
tension and changes in the cccgiounds arc usual!} absent There is no 
increased mtiogen retention in the blood With immediate tre<itmcnt, 
lecoAcry is rapid Without treatment the condition passes into the 
chronic form Distinction from glomcrulonejihritis i‘' made In the 
absence of increased blood pressure and licmatuin Dictcticilh there 
need be no decrease in the intake of albuniin, but the aniount of “^alt must 
be hunted Small doses of arsplicnammc (015 Gm ) are gi\eii 
Mereurc is not used m the treatment, but bismuth ma} be guen 

18 Ward R O I nmn Calculi Compoced of Bacttrn Bnt T Surer 11 
2W. 1926 

19 Fmc-KncRcr, Karl Die Lues dcr N'lccn, Zt'clir f irrtl Fortbild 23 
141 1926 abstr Zt^chr i urol Chir 20 427, 1926 
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The disease gradually develops into chronic nephrosis without 
edema, there may be slight edema of the ankles with continual ascites 
The complications are bronchitis, sepsis and peritonitis Further devel- 
opment may lead to amyloid degeneiation or contracted kidney In 
the latter condition it is not maikedly different from true contracted 
kidney At this stage hypertension, polyuiia, nocturia, cardiac hyper- 
trophy, edema, albuminuria and scanty urinary sediment may be seen 
Antisyphihtic treatment must be handled carefully at this stage 

Renal Cysts — Loffler stated that retention c3'sts of the kidney are 
either single or multiple and are often found by the pathologist As 
they may not cause s}'-mptoms they are less often found by the clinician 
The laiger cysts sometimes fill the abdominal cavity and cause symptoms 
by pressure on adjacent organs They may not, however, cause symp- 
toms , the smallei cj'^sts may give much trouble 

The cysts are usually in the lower pole, less often in the upper pole, 
and seldom on the convex border or sides of the kidney 

Loffler cited four cases In the first case a large cyst in the lower 
pole of the left kidney caused increased mobility of the kidney and 
compressed the colon and stomach In the second case theie were two 
cysts on the convex border and another “the size of an apple” in the 
lower pole of the left kidney In the thud case the solitary cyst 
“the size of an orange” was at the lower pole of the right kidney press- 
ing on the colon In the first* and third cases, the diagnosis was made 
by palpation, while in the second case the mass was thought to be a 
renal tumor In the fourth case there was renal colic with deficient 
function from the left kidney At operation the kidney was found to 
be normal, but a dark, livid “cherry-sized” tumoi projected from the 
hilum, compressing the renal pelvis It was thought to be malignant, and 
nephrectomy was performed Pathologically, it was a small renal 
cyst which had grown out from the hilum Similar cases aie rare, 
the author found only two in the Iiteiature (Israel and Herrieck) 
The usual procedure is nephrectomy Loffler believed that if function 
IS good, the cyst should be resected, as was done in two of his cases 

[Ed Note — Large renal C 3 ^sts, which may occur at either pole of 
the kidney, usually the lower, may be resected readily and rarely 
cause marked impairment of renal function Some of these cysts shell 
out of the kidney and leave flaps of renal substance that approximate 
readily to form a normal appearing kidne3" Cysts of long standing 
usuall3’^ have fairl3’- thick walls and at times may be removed intact 
without rupture 

20 Loffler, Leopold Zur Klinik der Nierencvstcn, Ztschr f urol Chir 
20 407, 1926 
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Renal cysts cause pyelographic deformit} similar to that of an 
extrarenal tumor, there may be obliteration of one of the cahces, but 
the calix is rarely drawn out or attenuated as occurs with renal neoplasm 
Usually few symptoms suggestive of a renal lesion are present ] 

Tests of Function — Damski stated that pus in the renal region, 
originating piimarily by way of the vascular system and secondanh 
from various diseases of the abdominal organs and the kidne} s, belongs 
to that field of surgery which has not been satisfactorily explained 
The etiology is still obscure and it is often extremely difficult to make 
an exact diagnosis The relationship of perinephritic absce'^s to the 
various renal diseases wdnch may necessitate nephrectoni} is important 
Many surgeons merely dram the abscess wnthout furthei exploration 

After citing several cases, Dainski concluded that (1) m cases 
of perinephritic abscess with normal mine, urologic inv'cstigation is 
indispensable, (2) the amount ot urine from the diseased kidney does 
not always indicate the pathologic condition of that kidney, following 
the opening of such a perinephritic abscess, the kidney should be 
carefully explored, (3) m cases in wdnch exploration is not feasible, 
follownng the disappearance of fevei and other toxic signs, uiologic 
examination should be carried out to determine the exact status of such 
a kidney, and (4) any abnormality of the urine from the diseased lenal 
aiea must be given due consideration, in comparison tvith the urine 
fiom the normal side Damski stated that theie may be diminution of 
the output of indigo carmine from the kidney 

Blanc '■ said that the phenolsulphonplithaleni test is universally 
recognized as of considerable value in the study of renal function The 
test must be carried out accurately if surgical proccdiiie is to be decided, 
or if the function of each kidney is to be determined Blanc fa^ors 
the intravenous injection, since it is moie accurate than the subcu- 
taneous Tw'o conditions are essential for accurate lesults all of the 
injection must pass into the vein and exactly 6 mg of phenolsulphon- 
plithalein should be injected Blanc proposes the use of a graduated 
syringe and suggests diluting the 6 mg of phenolsulphonjilithalein to 
4 cc The results thus obtained are constant A health} kidne} should 
eliminate from 30 to 35 per cent in se\enty minutes, the total ehmmatiop 
should therefore be from GO to 70 per cent 

Hinman and Vecki stated that under gradual!} increasing pressure 
111 the renal pehis there is a hack flow of the pchic contents into the 

21 Damski, A Einige Bcincrkunpcn iibcr den \\ crl des Urelerenkathatcrp- 
nuis und dcr Indigcarminprobc bei parancphntischcn Eitcrunpcn Zteehr i urn! 
Chir 20 401, 1926 

22 Blanc \ H \ propos de la technique dc Tcpreinc dc la P S P tn 
cninirqic urmaire J d’urol med ct chir 22 17, 1926 

2^1 Hinnian, Prank, and k'ccki, Morrell P\eln\cnrnis Bad Plow Tnc 
Tate of Plicnolsulpbonphtbalcin in a Vorinal Renal Pchic with the L retc- T’-d 
J Uro! 15 267, 1926 
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renal vein, and the back pressure producing it is less than the excretor\ 
pressure When this back flov has once been established, it vill con- 
tinue under low pressure In experiments on rabbits, 2 cc of phenol- 
sulphonphthalein was injected slovh into the renal pehns and the ureter 
ligated Three of tliese animals were killed after twenty-four hours, 
three after fort} -eight hours, tw'o after nmety-six hours, and three after 
one hundred and sixt3--eight hours The bladder was catheterired in 
each case at the end of tw'enU-four and forty -eight hours and the 
amount of d}e estimated It w'as found that practically all the dje 
disappeared from the pelvis wnthin four da}s and that little w^as left after 
tw'O days These obseiwations indicate that an active flow of the dye 
occurred through the completely tied off renal pehns In conclusion 
Himuan and Vecki stated that the content of a closed hydronephrotic sac 
is neither cumulative nor stagnant but undergoes a continuous change 
fresh material being removed by active reabsorption which occurs 
mainly through pyelovenous back flow' 

Fliioi oscopy — Cross advised the injection of opaque mediums for 
pyelograms under the guidance of vision He believed that greater 
accurac) is maintained by injecting the kidney under obsenation with 
the fluoroscope, and since one may observe the flow' dowm the ureter 
while the injection proceeds, there is less danger of overdistention of 
these delicate structures The mobility of the ludney is easily ascer- 
tained. the change from the nonnal action is observ'ed, and when 
stones that haie not been suspected are encountered, turning the 
patient as the filling is in progress w'lll giie valuable information in 
the interpretation of the roentgenograms 

Legueu stated that pjeloscopy, fluoroscopj of the renal pehis, is 
of more value than pyelography in diagnosis He has used this pro- 
cedure in more than 700 cases and believes that the correct use of it 
requires considerable experience The technic is well established 
the catheter is inserted into the pehis and a sjringe injection of sodium 
iodide carefully and slowly made, the progress of the injection is noted 
under the fluoroscopic screen He said that there are two different 
ty'pes of pelvic contractions, “contractions en masse” and “contractions 
speciales,” the pehis and ureters acting similarly to tlie stomach The 
evacuation of the pelvis lasts from two to ten minutes, the short con- 
tractions being produced at a rate of from fiieto six a minute Legueu 
suggested that there may be a p} elo-ureteral sphincter which opens 
intermittenth , the ureters having automatic contractions From a 

24 Cross, W W The Fluoroscope as an Aid to Making- Pyelograms, 

J Urol 16 37, 1926 

25 Legueu La phjsiologie norraale et pathologique etudiee a I’aide de la 
pyeloscopie. Scalpel 79 1027, 1927 
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pathologic standpoint, Legueu found that in certain types of Indro- 
nephrosis evacuation does not occur, the retention is complete, whereas 
in other cases the retention is incomplete and retarded In soihe cases 
h}perkinetic movements with spasmodic contractions arc obser\cd 
hydronephrosis in such a case might be explained as being produced h\ 
a neuromuscular disturbance of d}iiamic oiigin and mechanical influence 
would play only an accessor}”- role The study of the pehic mu<:cu- 
lature is also of importance in establishing the prognosis of pielo- 
nephritis due to the colon bacillus, if the infected secretion is not kept 
in the pelvis through complete retention, the prognosis ma} be more 
satisfactor)”- 

URETER 

Tumois — Stew'art-® asserted that tumors of the ureter are usualh 
of the papillary form Any portion of the uretei ma} be aflfccted, 
although there is evidentl} a predilection for either the uppei or the 
lower portion The symptoms produced are not pathognomonic and 
are the same as those engendered by renal neoplasm, namel} , hematuria 
pain, and sometimes renal enlargement because the tumor obstructs the 
ureter and causes hydronephrosis Accurate diagnosis is usualh diffi- 
cult, but considerable aid is obtained from the emplo}ment of ureteral 
catheterization and pyelo-ureterography It is important to dctcimine 
the dow’iiward extent of the tumor, with special reference to the possi- 
bility of multiple growths Radical opeiation is indicated In most 
instances, nephro-ureterectomy, either complete or partial, is the method 
of choice 

Stones — ^Rathbun '• pointed out that a large number of uictcral 
calculi pass spontaneous!}' Those which do not pass spontaneously and 
which show' a tendenc} to lodge m one portion of the ureter possess 
greater potentiality for harm and require more careful consideration 
than those that are confined to the icnal pehis or one of the calicos 
It is often difficult to decide when consenatne treatment should be used 
The small stones w'lll usualh pass but the laige ones usualh require 
suigical intervention Ratbbun ad\ised dilatation with ordinar\ sflk 
elastic bougies and catheteis He dlsappro^ed of metallic mechanical 
dilators and preferred fulguration to enlarge the ureteral orifices to the 
use of cutting scissors because the latter t\pe of incision often clo«es 
too quickh 

Rathbun considered it a real problem to answer the question IIow 
long are we warranted in using these consereatuc measures' This 
depends on se\eral factors one of which is the position shape and 
mobilite of the calculus He is more hopeful m such cases if the '-tone 

26 ''lewart R L Rriman Tumors oi tlic Ureter, Brit I Serp 13 667, 

27 Ratlibim X P The Mnincemcnt oi Ure'C'- Calculi I L rol IG 2'5, 

1'''26 
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IS noted just above the sacral promontor}’- or just above the intramura. 
portion, particularly if roentgenograms show variation in position at 
diffeient times He is less optimistic if the stone is noted about midwaj’’ 
between the bladder and the brim of the pelvis, particular!}'’ if repeated 
roentgenograms that are carefull}’’ studied do not show any variation in 
position He has found the calculus so firmly embedded m the mucosa 
of the ureter that it was difficult to extract it through an open incision, 
and IS confident that no amount of dilatation w ould have influenced its 
position m the slightest degree 

Ectopic Openings — ^Herbst and Polkej reported the case of a 
young girl vho had suffered from incontinence since birth, because a 
ureter from an extra pelvis of the right kidney opened into the vagina 
Heminephrectom}' effected a cure They noted that Kilbane reported 
ninety-eight cases from the literatuie besides two of his own 

The condition occurs with about equal frequency in the two sexes, 
although the male presents fewer sj^mptoms Incontinence, both diurnal 
and nocturnal, associated with the normal act of micturition is usuall}'’ 
noted The history of incontinence dates back to infancy, and in most 
cases IS constant, except in a few in which the ureter passed under the 
sphincter in sucli a way that incontinence is controlled intermittently 
Male patients do not experience this incontinence since the openings are 
above the external sphincter, usually above the level of the colliculus 
In 75 per cent of the reported cases the ectopic opening belonged to a 
supernumerar}’’ ureter, and tins ureter always drained the upper pelvis of 
a double kidnej 

Herbst and Polkey believed that exploration and heminephrectomy 
offei a valuable method of procedure for tins anomaly, because the 
majority of such ectopic uieteral orifices belong to supernumerary 
ureters that drain a part of a double or fused kidney Many of the 
ureters are distended and infection of the part of the kidney winch they 
dram makes implantation of this group an uncertain method In cases 
in vlnch the lover end of the ureter is accessible and a study of the 
upper portion of the urmar}'’ tract fails to show any marked dilatation 
and infection, some t) pe of implantation maj be indicated 

[Ed Note — Early in embr\onic life the proximal end of the 
ureter opens into the lover end of the v'olffian duct, but under normal 
conditions at about the sixth Aveek the ureter and duct divide and open 
separatel} If the ureter does not become detached from the duct and 
accompanv it in its dovnvard course, the ureteral openings may be 
found in any of the organs dcA eloping from the urogenital sinus 

Hartman and Copenhagen anal} zed thirt} -seA en cases m aa'IiicIi the 
ureters opened extraA esically fourteen vere supernumerar} The 

28 Herbst R H and Polke^, H J Ectopic Ureteral Openings, J Urol 
17 61 1927 
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openings ere in the urethra in six, in the -v agina in eight, in the \ estibulc 
of the vagina in tvent}-one and in Gartner's duct in tvo ] 

Fronstein-“ stated that the stump of a ureter remaining after 
nephrectoin} produces peristaltic \\a\es These ha\e been observed as 
long as tvehe }ears after the kidney was removed These waves arc 
able to express pus from the ureteral stump into the bladder 

Fronstem believed that aside trom strictures and stones, the tone of 
the ureter is a factor A ureterogram should be made in all cases, and 
if negative the usual operation of the kidiiev mav be performed It 
anv of the foregoing factors are piesent, uieterectoniv should be per- 
fonned 

E:np}ema of the ureteral stump is rare Kunimell repoited tour m 
2S6 nephrectomies and Israel four in 900 nephrectomies Hvniaii 
reported three cases Strictures or stones were usuallj present 
Fronstem observed three cases in twentj vears The duration mav be 
long, ranging from six to tw ent} -three vears, he believes therefore, 
that the condition sometimes occurs and is not found 

Ihe procedure accepted b} most observers is complete extirpation 
Fowler opens the sack and drams it by sewing the dram to the edges 
of the wound 

PROSTATE 

Hypotiophy — Cohen Dodds and Webb,'® because of lack of uni- 
form views on the value of tests of renal function in relation to 
prostatectomv , investigated a senes of cases particularlv m reference 
to anal) sis of the blood It was found that the nonprotem nitrogen 
content and uric acid content of the blood formed the best guide to 
prognosis The upper limit of safetv for the complete operation of 
prostatectomy was tound to be 50 mg of nonprotem nitrogen and 
3 5 mg of uric acid for each hundred cubic centimeters Experience 
has shown that if there is an increase over this, it is advisable to pei form 
prelimmarv suprapubic evstotomv Enucleation can be c'’rncd out 
within the limits of safetv The urea content of the blood is much more 
unieliable than the nonprotem nitrogen and uric acid contents \ high 
urea content must .ilwavs be regarded as a serious ‘■ign, but a low urea 
content cannot alvvavs be regarded as an indication of nonnal renal 
function Laboratorv data should alvvavs be considered in combination 
w ith the clinical data 

Pasteau classified diseases of the prostate '>nd the indications for 
treatment Ilvpcrtrophv necessitates treatment when it causes retention 

29 rronstcin R Dis nmp\ein dvb llanikiur'-u mpfe- Z* ehr f ”ri>l 
Chir 20 183. ]02r. 
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ibt Opemio'i oi Pro't ai-ctd'iu Rnt I r., 13 <■>'•> ]02', 
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If the urine is clear and the letention is chronic, prostatectomy is indi- 
cated, especiall}'- if there is also vesical distention, and catheterization 
should not be employed If the urine is infected, catheterization is 
necessary and should be carried out before operation There are two 
types of prostatic stones, the urethroprostatic and the intraprostatic 
Large intraprostatic stones are an indication for prostatectomy Stones 
of the bladder are much more rare since prostatectomy, which leheves 
urinary retention, is now more frequently performed Surgical inter- 
vention IS indicated in malignant tumors of the prostate, unless there is 
diffuse carcinosis 

Pasteau reviewed the symptoms which usually lead to prostatectomy 
In cases of chronic retention with infection but without distention, the 
need for operation is not immediate and preoperative treatment should 
be employed Operation should be performed at once in cases of acute 
retention, and in some cases of severe piostatic bleeding, piostatectomy 
ma}'^ be a life-saving procedure 

The perineal route should be used only occasionally, for example, 
in cases of serious urinary infection or in malignant conditions The 
suprapubic route should be used In most cases, the two stage operation 
gives a much bettei prognosis than the one stage Pasteau advised an 
interval of a month after cystostomy bef oi e enucleation of the prostate 

Bumpus reported the results of the use of the punch operation in 
114 of his cases at the Mayo Clinic In seventy-two cases, the Caulk 
cautery punch was used The functional results were better because of 
the large amounts of tissue removed Two serious difficulties were 
encountered, however delayed bleeding and continued febrile reaction 
It IS considered that these inconveniences more than outweigh the 
difficulties of immediate hemostasis encountered with the knife puncture 
of the Young and Braasch type The poor results in early cases in 
which the knife punch is used should be much more than overcome by 
the modification of the Braasch punch, with which much laiger portions 
of tissue may be removed Punch operations are ideal in the median-bar 
types of obstruction Bumpus does not advise the use of a punch in 
cases m which the lateral lobe of the prostate occurs 

Legueu used the loentgen ra} intensively m a series of cases of 
prostatic hypertiophy but radical operation usually had to be instituted 
to relieve difficult urination Occasionallv irradiation was followed by 
marked induration of the prostate and perineum which might be con- 
fused with carcinoma In one case m which this occurred operation was 
deferred for six months during which time most of the induration was 

32 Bumpus H C Results of Punch Prostatectom\ , J Urol 16 59, 1926 

33 Legueu De la racliotherapie cle r'ldenome prostatiquc, J d’urol 21 170, 
1926 



SCHOLL ET AL—IROLOGIC SI ROLF, 


8i9 


ab=orl3cd Operation repealed an intcnccK inflamed' pro't; te 
believed that roentgen-ra} treatment brodgnt on deiinite nnbg lant 
changes m one ca=e .\s a re'jit of hi= C'penn.ents he bel e ed ihe 
roentgen ra} to be useless dangerous and entireh incapah’e ol e\e.i 
modifying the course of the di=ea=e 

De Bcaufond di\ided ca=es of prO'tatic h’perlroph mto t»'o 
groups, tne recogm/cd and the unrecognized Unrecognized ii v{jeriro,)h 
causing residual urine i= a treacherous form In the reco^m.zcd i’ p^' 
intervention is not alv.ajs indicated, the patient ma} have ^cco uhrv 
congestion or prostatitis and should bo treated b_v ma=‘-'‘ge I.i c -C' 
in V hich intervention i= necc'^^arv \ariou= condition^; must iir-i be 
corrected If patient'; have uremia, drainage 1= ii'ualh required 
Perineal operation <=hould be performed on elderh ved patient'- In 
aseptic cases in v.hich there 1'= retention catheterization -honbl be 
earned out with a‘;eptic precaution';, if catheterization mu-t be irequent, 
the bladder should be drained 

[Marion stated that an inLerve';!copro';tatic diaphragm nrv develop 
even after successful prostatectomv Sometime' it i*- jid-^ibk to in-crt 
onh a curved filiform catheter Thi;; diaphragm is the re';ult of e ag( r- 
ated development of the ';pur v Inch 1= mo=t often leu betv cen the 
bladder and the '^pace from vhich the pro'tate has been renoveo 
Marion observed =uch a diaphratfin on reopening a bladder becati-' of 
retention follovvincr prostatectomv The bladder ajijiuarcfi to be com- 
posed of tv,o ca' ities a large upper one and a siinll lov er o.ie sep imtf d 
bv a diaphragm vhich almost entire]; closed the Id 'dder ''luh a 
diaphragm is the result of faultv technic in fijieratmg v hen tlv |>eri- 
urethra! adenoma project" far into tl e bladder it i" neces'- ir; to tear 
tne bh'dder around the aderom'' in'tc'’d of the mncf/u- nifu.br me 
CO enng it if tnis i" not done a floating flap u left vliidi nr-' (ouM- 
tute onh a spur at first but v l.ich later develop.- mto a d. ‘phr<enn ic 
."ap - inch separate- the bh'dder and ibe jiro-.atic c'>vitv I. . lo'.-' 
^ap or ed"e of mtico-a remains after remo .'1 01 the jro-. ‘te it 'bouid 
be torn v .th the finger 'l u- juncture vMth the v all o. the ul ru'er 
A [ios.op.erative diaphrae'm of this tvpe mr-t ue ob''tn’'4insbefi 
aberran* prosfatic 'dciom'' o" a s'nctt.re co^’-fq ent to a tf'r o' the 


ure.hra far belo.' thi adcno.i '• hh-ion dc -'d '< Sj,tc,'>l 
msen t'mo .tm t^’e u’"edi''a to cut t. e-e fl 't.- o" di j.hr 
s.- ca 0. a “be. an e -o ’’ o co. : .r m" t • o b’ <• He i 
iilq .n lo'T ca-< s I.' .' .- .lUj.o-- b’e o o'an th‘ f . U 
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Cassuto,3® m fulgurating a median prostatic lobe with a MacCarthy 
urethroscope, noted a sudden violent explosion inside the bladder As 
the bladder did not seem to be ruptured, he waited, ready to operate 
if peritoneal or other symptoms became alanning A cystoscopic 
examination performed on the eighth day disclosed a slightly edematous 
bladder with large stellate cuts on all its surface Cassuto believed that 
the gas accumulating, from the carbonization of the tissues exploded 
Saint Cene, who lepoited two analogous cases, found that the explosion 
took place on fulgurating near the upper surfaces of the bladder where 
gas accumulates 

Michon stated that occasionally cases are noted in u Inch all the 
signs and S 3 miptoms of prostatic obstruction are exhibited and in which, 
nevertheless, it is clinicall}’’ impossible to find the suspected enlargement 
S}Tnptoms such as dysuria, stagnation of urine, complete or incomplete 
retention and distention are not found alone in association with large 
prostates, there is no definite or constant relationship between the size 
of the prostate and the extent of the s^nnptoms present However, 
retention in the acute form is exceptional m cases m which there are 
prostatic sjinptoms but no enlarged prostate , in contrast to this, chrome, 
insidious retention, leveahng itself only when there is distention, is not 
infrequently an accompaniment of the so-called prostate sans prostate 
It is impossible in some cases with the most accurate examination and 
with the help of endoscop}"-, to discover the lesion Histologic exami- 
nations alone, in spite of the absence of any objective signs, will permit 
the inclusion of this type of case in the group of prostatic cases and 
will suggest the kind of procedure that is used vhen the prostate is 
definitely hypertrophied, namely prostatectomy 

In the tj’^pe of case presenting all the signs and sjmptoms of prosta- 
tism, even though the prostate is not large, prostatectomy should be per- 
formed Even though it may not be apparent, there is usually a local 
lesion present and prostatectomy will relieve all the symptoms 

Thomas outlined the preoperative care m prostatic cases as com- 
prising drainage of the bladder and renal decompression, physical treat- 
ment and drugs when necessar}--, determination of the operability of the 
patient and detennination of the best method of surgical interA ention 

In practically all cases of prostatic obstruction vith eitlier complete 
or partial retention of urine, the factor of primary and paramount 
importance is drainage of the bladder in order to relieve urinary back- 
pressure on the kidneys This procedure mav be satisfactonlv carried 
out eitlier bi intermittent or continuous catheterization or by cystotom} 

36 Cassuto, Aiigusto Explosion dans la lessie an cours d’une electro-coagu- 
lation, J d’urol med et chir 22 263, 1926 

37 Michon Louis Prostaties sans prostates J med franq 16 14 1927 

38 Thomas B A Preoperatne Care of Patients vith Prostatic Obstruc- 
tions, T Urol 17 87, 1927 
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The much discussed question of drainage b\ catlicter \er''U' (.wtotonn 
or so-callcd one-stage \ersus two-stage proctatcctonn cetm^ ‘still to 
he far from solution Thomas reser\es cjsto^tOiin for on!} a few 
patients, about 13 per cent 

A^oldance of constipation forcing fluids and relict ot back-prc'''Urc 
arc the chief measures emplo\ed 1 borough plnsical cxamiinlion 
should be made m all cases The routine practice of Thomas m a 
of renal function is the determination of the index of elimination oi 
phenolsulphonphthalein or indigo carmine a da} or two after admi^^ion 
and also on the same da} the determinations of the blond uiea nitiogen 
blood sugar and co.igulation time of the blood arc made Determiintion 
of the coagulation time will occasional!} help one detect a bleeder 'J leat- 
ment directed to Inpergbcemia when it exists will facilitate coina- 
lescence If the patient is found to ha\e nitrogen letcntion the bloorl 
urea test is repeated weekK Values iij) to 20 mg for each hundred 
cubic centimeteis of blood aie regarded as excellent prognostiealK tiom 
20 to 30 mg as borderline but not prohibiting operation if c\cr\ thing 
else IS satisfactoi}, and o\er 30 mg , as conlraindicatne of prostatcctom\ 
at that time The index of elimination of ain of the d}e'-, phenol- 
sulphonphthalcin having the pieference for colorimctr\ in most labora- 
toiies, is probabl} sufficient It giaes a better idea of the stabiht} of the 
renal function, which is the factor with which wc aic most concerned 
and IS easier of application than ain of the biochemical blood tests 

Low blood pressure is as bad as high blood pressuie \ paticn* 
with s}stolic pressuie of less than 110 must ha\e .i diastolic of more 
than 60, and a patient with diastolic piessure of less than 60 must hue 
a s}stolic of more than 110 In sueh cases digitali/ation ma\ turn tht 
tide in fa\oi of stage operatue inter\ention 

[Ed XoTi: — One-stage prostatectoim is the ojieration usu dl\ pre- 
ferred It permits Msnabralion. accurate hemo-'ta^tis and thorough 
lClno^al of the gland Consequenth , in hige elinies in which the o])era- 
tions are peifoimed b\ highh sKjjjcd surgeons preliminin drainage 
IS coined out In means of a urethral eathetei On the otlier h uid, main 
uiologists coimder the two-stage opciation with ])relimimi\ eestostonn 
and htei rcmoeal of the gland the safc'-t procedure In careful hand-, 
with an accurateh controlled piehmiinrv peiiod ni o])-er\ itiou c'ce’- 
leiil le-ults are obtained In either method In the jne'-ent jienod oi 
aceuiate urologic di ignosis together with the -ene- oi e'v'tllent lend 
fuiKtioinl pioeedurcs death from uremn lollowmg itro-t aectoan 
IS lare ] 

Kmne\ behexed tint jHi-toperati.t care m ]no-t I'e e “-e- s|,on’u 
start With c ire fill ]>reo]'cr itue -mux anu me p^op.r chox^ oi aue-lLes a 

• 
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Careful operative technic with as little mutilation as possible of the 
surrounding structures and with attention to hemostasis, by thorough 
packing thereb}’- preventing secondar}" hemorrhage, is of utmost impor- 
tance Fluid should be forced by hypodermoclysis or other methods 
The cardiovascular system should be watched carefully Cleanliness of 
the operative wound during convalescence and prophylaxis against infec- 
tion of the gemto-urinary tiact aie necessary Elimination by all the 
natural means must be watched and encouraged 

Infection — Henry asserted that suppurative prostatitis should be 

treated surgically as early as possible This avoids serious complications 
which might develop into a comparatively benign condition Small 
abscesses situated on the anteiior portion of the gland near the uiethra 
may be treated medically Massage should not be carried out , vaccines 
are useless The abscess may be evacuated surgically in seveial ways 
In the urethral route a finger introduced into the rectum pushes tiie 
prostate forward, while a rigid sound, placed in the urethra, is directed 
with force through the posterior wall of the prostatic urethra This 
method is dangerous, but it may be used successfully in cases in which 
the infection is entirely mtraprostatic In the lectal route an incision 
IS made through the rectal mucosa , this method may be used in abscesses 
that protrude on the side of the rectum and do not open into the uiethra 
The perineal route m operating is the most satisfactoiy , a urethral 
catheter is inserted to be used as a guide Eithei a transveise or a 
vertical perineal incision may be used The rectum is stripped from 
the posterior surface of the prostate and the abscess opened All pockets 
are drained and packed with gauze This method assures a successful 
outcome, usually without complications If the abscess is opened into 
the urethra and fistula results, insertion of a permanent urethral 
catheter permits the fistula to heal 

Lavenant stated that conservative or medical treatment does not 
suffice for all types of prostatitis Patients who have prostatitis of the 
sclerous type with a vesical bar causing retention should be treated b} 
the Bottini method or by fulguration, those who have prostatitis with 
the formation of stones should be treated surgically Certain surgeons 
have been able to remove prostatic stones through the urethra, but this 
leaves the prostate as a focus of infection, it should be removed entirely 
Following suprapubic prostatectomy in some cases the lemaining 
prostatic tissue may be treated by ordinary conservative methods, but 
occasionally a secondaiy perineal prostatectomy is necessari for com- 
plete cure 

40 Henry, Robert Les grandes infections de la prostate Abces de la 
prostate et phlegmons penprostatiques, J med franq 16 26, 1927 

41 La^enant, A Les prostaties aigues et chroniques et leur triitcmcnt, 

J med franq 16 19, 1927 
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the bladder and relaxation of the sphincter muscles of the neck of the 
bladder and urethra Difficulty in the expulsion of urine, besides being 
caused by mechanical obstruction, may be due to diminished muscular 
power of the bladder, to increase in the tone of the sphincter muscles 
or to a combination of these two factors, resulting from a disturbance 
in nonsympathetic nervous contiol, while true vesical incontinence in 
the conscious person is probably lare except when there is interference 
with all three mechanisms The control of the bladder, however, may 
be exercised by the spinal cord when part of the cord has been entirely 
separated from the higher centers, although such activity of the bladder 
IS puiely reflex and not under voluntary control 

Elsberg discussed disturbances of the bladder in cases of tumor of 
the brain, which occur in only one fourth of the cases, if those due to 
clouding of consciousness or psychic defect aie excluded In 165 
patients with verified tumor of the brain, 60 had some disturbance ot 
normal micturition, and 39 (23 per cent) had occasional or continued 
incontinence Sixty -nine of the 165 patients were more oi less dis- 
turbed mentally In tumors of the frontal lobes mental disturbances 
were, of course, common, and in most of these cases some variety of 
vesical disturbances was present, incontinence being frequent On the 
othei hand, incontinence was infrequent when the growth was m some 
other portion of the biain Excluding patients in stupor, coma, or with 
marked mental changes, urinary disturbances were no more frequent 
with subcortical than with cortical growths 

In tumors of the spinal cord disturbances of the bladder are noted 
much more frequently in the extramedullary, extradural, and conus and 
cauda types In 80 per cent of the extramedullary, 84 per cent of the 
extradural and 60 per cent of the intramedullary growths such dis- 
turbances were present, but a tumor outside of the substance of the 
cord IS more likely to cause disturbance than one within the substance 
There is no particular segment of the cord especially concerned with 
control of the vesical sphincter The lower the compression of the 
tumor IS on the cord, however, the more common are the disturbances 
of the bladder 

Disturbances of the bladder usually appear late with tumors of the 
spinal cord, except in cases of extradural primary or secondary malig- 
nant disease m which the advance is rapid Even if the tumor is in the 
sacral segments of the cord, where the nerve centers of the bladder he, 
it IS surprising that symptoms do not occur for at least a year If 
tumors are within the substance of the cord, ^eslcal disturbances, while 
much less common, appear earlier than with extramedullary growths 

The t}q)e of disturbance noted varied with the consistency of the 
tumor, the amount of compression of the cord and the rate of growdh 
Other things being equal, if the symptoms of the spinal cord have 

1 
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lasted less than six months, difficulty in emptying the bladder is the 
most frequent, if they have lasted fiom six to twelve months, difficulty 
in uiination or incontinence is frequent, and when the symptoms and 
signs of spinal compression have lasted seveial years or more, inconti- 
nence due either to oveifloAV or to tiue paralysis of the sphincter muscle 
IS most fiequent 

After removal of the tumoi impiovement in vesical control may 
occur rapidly During the peiiod that the patient is recoveiing vesical 
contiol, the conti action of the bladdei is imperfect, and in consequence 
a numbei of ounces of residual urine aie letained Elsberg noted that 
the feeling of fulness in the bladdei returns quickly if patients improve, 
as a rule before the retuiii of somatic sensation If prolonged pressure 
of the tumor has made recoveiy impossible, a pure spinal automatic 
control may appear in a few months 

Attention is called to the fact that we should not overlook purelv 
genito-unnaiy disoideis that may be associated with disease of the 
cential nen^ous system and cause s)mptoms entirely independent of 
those due to lesion of the neive 

[Ed Note — This article clears up a number of features concerning 
which urologists are fiequently confused While the act of micturition 
IS not altogether explainable so far as detailed nervous mechanism is 
concerned, the ideas presented by Elsberg seive as a good basis for the 
practical explanation of the various features of the so-called coid 
bladder Uiologists often think only of the relaxed sphincter, vesical 
anesthesia, weak stream and fine trabeculation, which give the picture 
of the paretic bladder, without considering carefully the type of nerve 
lesion As Elsberg notes, theie is great opportunity for collaboration 
between the cystoscopist and the neurologist in correlating the distui- 
bance of vesical mechanism with various types and sites of tumors 
during their gi owth and after then removal ] 

Neoplasms — Han is,'* ‘ in a 6 months female fetus, found a “peai 
shaped, apple sized” tumor which had pushed itself into the vesical 
neck Histologically, it was composed of myxomatous connective tissue 
and was covered with plain epithelial cells The musculature of the 
bladder was somewhat hypertrophied 

Pofoiahon — Boss'*® recalled that the occurrence of spontaneous 
rupture of appendiceal abscess was well known to the surgeons of the 
nineteenth century, it was regarded as a good sign Today rupture 
into the gastro-intestinal tiact, bladder and other hollow organs is 
forestalled by early diagnosis and diainage 

44 Hams, HA A Mesodermal Tumour of the Trigone of the Bladder m 
a Female Foetus of the Sixth Month, J Anat 60 329, 1926 

45 Boss, William Perforation von appendicitischen Eiterungen in die 
Blase, Ztschr f urol Chir 20 215, 1926 
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Boss repoited two cases of appendical luptuie into the urinaiy 
bladder The process iisuall)'- is a slow one, which fiequently adjusts 
itself The pelvic fascias do not long resist an abscess and permit 
it to bore through The contact of the pus with the vesical wall tends to 
cause retention and pain when the bladder empties The vesical wall 
becomes thinnei, helped by the opposing piessure of the urine, and 
finally i uptime occurs The diffeiences of piessure causes disturbances 
in the circulation of the vesical wall and therefore enhances the tendency 
towaid ruptuie Theie may be no indication of the condition oi there 
may be seveie charactei istic symptoms Theie may be maiked fre- 
quency and urgency with chills and fever foi the fiist few days, leading 
occasionally to retention 

Cystoscopy does not show generalized cystitis, a ciictimscnbed 
inflammatoiy leaction and bullous edema in the region of the perfoiation 
may be seen only occasionally On the contrar}^ fistulas fiom adnexal 
perforations can be seen cleaily The urine contains fecoliths, fecal 
material, plant cells and muscle fibers, and has a fecal odoi Chaicoal 
may be given by mouth and found in the urine, thereby demonstiating 
the fistulous connection 

The perforations usually heal spontaneous!)' They have been 
known to peisist for as long as ten years The bladder does not need 
particular attention 

Cecil leported a case of saicoma of the bladder in a man, aged 27 
After suprapubic cystostomy and bilateral transplantation of the uieteis 
to the rectum, total cystectomy was peifoimed The patient lemained 
well for a yeai and nine months when a giowth lecuned in the 
abdominal wall and was excised by cauteiy shortly befoie the case was 
leported Cecil also reviewed the liteiature, giving details of 193 cases 
of saicoma of the bladder Fiom these cases he concluded that the gioss 
appearance is not chai actei istic enough to distinguish it from othei 
tumois The tumor is usually situated on the base, trigone or vesical 
oiifice, although it is found on the lateral and anteiior walls moie 
frequently than aie epithelial tumors Mici oscopically, it assumes all 
the varieties of sarcoma and has a marked tendency to invade the 
sui rounding structuies It grows rapidly, and not infrequently multiple 
tumois are noted Patients usually are young oi past middle age, but 
they may be all ages The tumois do not tend to metastasize and 
metastasis occurs late if at all Hematuria is not constant It is not 
even always present, and if piesent, is usually a late manifestation 
Other symptoms also appear late The diagnosis depends entiiely on 
microscopic examination of the specimen Resection is the method of 
choice in early cases Ii radiation has not been given sufficient trial, but 
it will probably prove inadequate In most cases total cystectomr 
offers the onl)' chance of cure 

46 Cecil, H L Sarcoma of the Bladder, J Urol IG 471, 1926 
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Schmitz and Laibe reported a senes of fifty-t\\ cases of inoper- 
able advanced primar}^ carcinoma of the urinary bladder in which the 
treatment consisted of radium, cauleiy and ladium or roentgen rays, 
and roentgen rays alone Satisfactoiy results were obtained with the 
massive, shoit-wave loentgen ray The authors explained these good 
results by the cai tying distiibution of the intensity of radium and the 
loentgen ray and by the sensitiveness of the carcinoma to irradiation 
They concluded that the shot t- wave roentgen lay applied according to 
modem methods is efficient in ai testing the cancerous growth and in 
lestonng the function of the bladder to noimal 

Heilmann described a pathologic anatomic lesion in the bladder 
of a woman, aged 73 Theie weie numerous small white nodules the 
size of a pm, with a heinoi i liagic halo, the center of which was sunken 
There was also geneiahzed cystitis The urine was weakly acid and 
contained pus cells and colon bacilli Microscopically, some of the 
nodules appealed as lymph follicles, sometimes with a large budding 
nucleus IMost of the follicles showed pathologic change, the capil- 
laries were dilated and m the middle of the node were large, pale 
epithelioid cells undergoing degeneration, among which could be found 
granular masses Some cells contained inclusions A dense ring of 
lymphocytes could be seen about the nucleus The larger plaques con- 
sisted chiefly of large polai cells The flat epithelium of the wall of 
the bladder was missing ovei some of these plaques and some were 
neciotic The entire picture suggested nodular cystitis and malako- 
plakia The author believed that the malakoplakia developed from 
nodular cystitis 

Briggs and Maxwell lepoited thiee cases of urinary leukoplakia 
They also reported fifteen cases (five renal and ten vesical) that had 
been abstracted in the literatuie If the urinaiy tiact as a whole is 
considered, the condition is moie common in men, howevei, the kidneys 
of men and women are affected equally The renal pelvis is probabh 
affected oftener than the bladder, in spite of the fact that vesical leuko- 
plakia can be diagnosed by cystoscopy alone whereas the renal condition 
usually requires nephrectomy or necropsy for diagnosis The condition 
may occur at any age The average age at the time of diagnosis in the 
eighty cases was 41 years It occurred earlier in the lenal cases 
Leukoplakia is probably present years before it is recognized , in each 
of the three cases reported by Briggs and Maxwell, urinary symptoms 
had been present for thirteen years 

47 Schmitz, Henry , and Laibe, J E F Roentgen-Ray Treatment of 
Inoperable Carcinomas of the Urinary Bladder, JAMA 87 1541 (Nov 6) 

1926 j , j V / 

48 Heilmann, P Ueber Cystitis nodularis und Malakoplakie, Beitr z path 
Anat u z allg Path 75 216, 1926 

T Briggs, W T, and Maxwell, E S Leucoplakia of the Urinary Tract, 
J Urol 16 1, 1926 
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Bactenologic data at the present time is not sufficient to justify 
conclusions other than that infection of some type is usually associated 
with the lesion, in four cases, however, cultures of the urine were 
reported negative The origin is unknown Irritation in the form of 
infection or stone, or both, is often present but several cases have 
been reported in which bacteria were not discovei ed, and many m which 
there were no stones While calculi may cause leukoplakia by irritation, 
one must not lose sight of the fact that desquamated comified epi- 
thelium may act as a nucleus for stone, especially if infection is present 
The symptoms are not pathognomonic The passage of pieces of mem- 
brane, however, should always suggest leukoplakia Leukoplakia of 
the bladder does not respond to irrigations or instillations, so resec- 
tion, electrodesiccation or radium must be lelied on, and none of these 
has been used often enough to judge its value Since renal leukoplakia 
is seldom diagnosed before operation or necropsy, nephrectomy will 
usually be carried out for the associated pathologic lesion and not for 
leukoplakia 

Nedelec and Vafiadis noted that vesical purpura may become 
apparent in infancy Two thirds of the reported cases occurred in the 
female The condition usually starts suddenly with fever, abdominal 
pain, pain in the extremities, dysiiria and hematuria The urine con- 
tains red blood cells, epithelial cells and rare hyaline casts The capacity 
of the bladder remains normal and cystoscopy reveals round or irregulai 
hemorrhagic areas of various sizes under the mucous membrane, these 
are situated especially round the trigone, floor of the bladder and the 
interureteric ridge There are no signs of cystitis The diagnosis is 
simple, especially in the presence of skin changes Diflfeiential diag- 
nosis must be made of tuberculosis, cystitis cystica and hemorrhagic 
cystitis The prognosis of puipura is favorable and usually only 
symptomatic treatment is indicated A case is described, that of a 
girl, aged 14, in which two blood tiansfusions effected cure Twelve 
similar cases are cited from the literature 

Exsh ophy — ^Robinson and Foulds reported the case of a man, 
aged 23, who was one of the five operated on for exstrophy of the 
bladder by Peters by his method of transplanting the ureters This 
patient came under their care with pyonephrotic sac on the right side, 
which they drained The patient lecovered and is able to carry on in 
his trade twenty-one years after the transplantation of the ureters 
into the rectum 

(To be continued) 

50 Nedelec and Vafidis l£tude sur le purpura de la vessie, Arch d mal d 
org gen -urin 2 257, 1925 

51 Robinson, T A , and Foulds, G S The Late Results After an Operation 
for Exstrophj of the Bladder, Bnt J Surg 14 529, 1927 
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Pituitary adamantinomas are solid or cystic, benign or local malig- 
nant tumors The} contain enamel or enamel-forming tissue and 
develop from epithelial lests of the embr\onic h}popb}seal duct Sev- 
eral types of tumors or tumoi cysts have been described in the sella and 
the supiasellai regions, and much confusion has arisen regarding their 
classification and etiolog}’’ Some uniformity of nomenclature is slowh 
appearing, ho\\e\er, and toda} the classifications of certain types of 
tumors and their origins are generally accepted Thus the most com- 
mon tumor of the h}pophysis is now regarded as an adenoma, while the 
C}sts aie believed to develop from embr3ologic remnants of tbe hypo- 
ph}seal duct proper or from its extreme upper portion, the pouch of 
Rathke Ctsts or tumors arising from the duct are distinguished from 
those originating in Rathke’s pouch by the squamous epithelium of the 
former contrasted with the cyhndric, frequently ciliated, epithelial lining 
of the latter Some authors still use the terms, “Rathke’s pouch tumor’ 
and “h}poph}seal duct tumor” or “craniopharyngeal duct tumor” as 
synonymous, but there is a definite histologic distinction, and its general 
recognition will help materially to overcome the still prevalent con- 
fusion 

The exact embr}ologic anlage of the various cysts or tumors of the 
h}pophyseal region is not only of academic interest, but of distinct 
clinical value The cysts arising from Rathke’s pouch develop between 
the anterior and posterior lobes of the pituitar}'- and are, therefore, 
primanl} intrasellar in origin On the other hand, tumors of the 
hypophyseal duct, because of the rotation of the pituitar}' during its 
development, may occur at any point from the tuber cinereum at the 
base of the third ventricle, downward along the infundibulum to the 
anterior hypophyseal lobe Erdheim ^ has shown that epithelial cell 

From the Department of Surger\, University of Michigan 

1 Erdheim, J Zur normalen und pathologischen Histologic der Glandula 
thjreoidea, parathyreoidea und Hypophjsis, Beitr z path Anat u z allg Pathol 
33 158, 1903, Ueber Hypophysenganggeschw ulste und Hirncholesteatome, Sit- 
zungsb d k Akad d Wissensch Math -Naturw Cl, Wien 113 537, 1904, 
Ueber emen neuen Fall von Hypoph 3 'senganggesch\\ulst, Centralbl f allg 
Pathol u path Anat 17 209 (March 31) 1906 
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lests, remnants of the hypophyseal duct, can be demonstrated in SO per 
cent of normal adults These occur chiefl)'^ at two sites , an uppei group 
IS situated on the anterior aspect of the infundibulum neai the third 
ventiicle, and a lower group at the angle between the infundibulum 
and the anterioi lobe The majoiity of tumors of the hypophyseal 
duct found at operation or neci opsy haA^e oi iginated in one oi the othei 
of these two locations 

Compared to the pituitary adenomas, the squamous epithelial tumoi s 
originating in the hypophyseal duct aie lelatively rare, only about sixt} 
cases being recorded These may be divided histologically, according to 
Dufify,^ into three groups , first, the benign papillary cyst or intrac) stic 
papilloma , second, the benign or locally malignant adamantinoma which 
may be calcified or uncalcified, cystic or solid, the more complicated 
adamantinomas, the “authochthonous teratomas” of Ewing and the laiei 
tumors which lesemble the cutaneous epithelioma, thud, the rare spindle 
cell carcinoma with a tendency to metastasize 

The adamantinomas are the most common, comprising possibly half 
of the tumors originating in the hypophyseal duct The lesemblance 
between these tumors and those of the jaAv was first noted by Onanoff “ 
in 1892 Luschka,^ in 1860, had found nests of squamous epithelium 
adjacent to the pituitary, but it remained for Erdheim in 1904 to sug- 
gest that these groups of epithelial cells were remnants of the embryonic 
hypophyseal-pharnygeal duct, and that the pituitaiy adamantinomas 
were in reality tumors of this origin He coined the term “Hvpophy- 
senganggeschwulste” (tumor of the hypophyseal duct), which is now 
in general use 

The clinical picture varies with the exact location of the tumoi, 
although nearly all show symptoms of hypopituitarism The majority 
show obesity, many presenting the classic picture of the Frohhch svn- 
diome, designated by Bartels ® as “dystrophia adiposogenitalis ” Infantil- 
ism without adiposity (type Lorain) is occasionally obseived Neithei 
gigantism noi acromegaly has been associated with an adamantinoma 

The general symptoms also vary with the age of onset The two 
types just noted appear before puberty In older patients who have 

2 Duffv, William C Hypophyseal Duct Tumors A Report of Three 
Cases and a Fourth Case of Cyst of Rathke’s Pouch, Ann Surg 72 537 
(Nov) 1920 

3 Onanoff Jacques Sur un cas d’epithehoma (etude histologique), Pans, 

1892 

4 Luschka, Hubert Der Hirnanhang und die Steissdruse des Menschen, 
Berlin, 1860 

5 Bartels, IM Ueber Plattenepithelgeschwulste der Hypophysengegend (des 
infundibulums) , Ztschr f Augenh 16 407 and 530, 1906, Ueber die Beziehungen 
von Veranderungen der Hvpoph} sengegend zu Misswachstum und Genital- 
storungen (Dystrophia adiposo-genitalis), Munchen med Wchnschr 55 201 
(Jan 28) 1908 
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developed noimall}, the growth of the tumor tends to reverse the sec- 
ondary sexual characteristics In a man the hair of the face and body 
graduall) becomes scant, and shaving is seldom or never necessary The 
pubic hair tends to assume the horizontal feminine form There is a 
diminution of sexual vigor, which may progress to complete loss In 
women, amenorrhea is frequenly the earliest symptom The axillary 
hair usually becomes thin or may disappear entirely Libido decreases 
oi IS absent 

The two sexes aie about equally affected The age incidence is 
earhei than that for pituitary adenomas, the greatest number of cases 
occurring in the second decade Few are reported before the tenth year, 
piobably because the growth of the tumor is usualh slow After the 
age of 30, the incidence lapidly decreases, although one case was 
reported at 57 and another at 60 The mortality with and without 
opeiation has been high 

Drowsiness was a marked symptom m the majority of cases In a 
series compiled by Cntchley and Iionside,® it r\as noted in ten ot 
fifteen cases The excessive lethargy is apparently not related to the 
degree of adiposity or to the hydrocephalus found in some cases The 
basal metabolic rate has not been recorded in the cases reviewed in the 
literature, but in my patients it was definitely subnoimal It is possible 
that the excessive drowsy condition so fiequently observed may be 
indirectly due to the subnormal metabolism Xo patient showed 
gtycosuiia, noi have the patients m previously recorded cases had 
polyuria However, one of mj patients apparently developed a tempo- 
rar) diabetes insipidus Only a few determinations of the blood sugai 
have been recoided These showed a low blood sugar with an increased 
sugar tolerance 

The changes m the ocular fundus vary with the location of the 
primary giowth If it develops at the angle of the infundibulum and 
the anterior pituitar\ lobe oi beneath the capsule of the latter, the 
tumor lies below and usually in front of the optic chiasm Growth of 
the tumor will, therefore, press on the under surface of the optic nen'^es 
and chiasm, producing defects in the upper quadrant of the visual fields 
If the growth is most pronounced in the midportion, bitemporal hemi- 
anopsia results Not infrequently, however, the growth tends to pass 
moie to the right or to the left, producing left or right homommous 
hemianopsia or blindness in one eye and a temporal hemianopsia m the 
other, depending on whether the pressure was greatest on the optic 
nerve behind oi m front of the chiasm and on the degree of pressure 
on the latter Primary optic atrophy is the rule in these suprasellar, 
subchiasmal lesions 

6 Critchlej, Macdonald, and Ironside, Redvers, N The Pituitarj Adaman- 
tinomata, Brain 49 437 (Dec ) 1926 
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Tumors developing from the upper group of cell rests may giow 
first either upward or downward or equally in both directions If the 
greater pressure is exerted upward, the third ventricle is early imolved 
and partial or complete obstruction of the foiamina of Monro vith a 
corresponding degree of hydrocephalus results Choking of the optic 
disks will then occur The visual fields show simply contraction A 
definite diagnosis by the changes in the disks and visual fields alone is 
impossible, but these taken in consideiation with possible endocrine dis- 
turbances make a tentative diagnosis possible If the roentgenogi am 
shows calcification above the sella, then one can be ceitain of the 
location of the lesion and of its probable nature 

When the primary growth of the tumor is downwaid, primal} optic 
atrophy instead of papilledema will be found The chiasm is pushed 
downward and forward Defects in the lower quadrant of the visual 
field appear, and finally bitemporal or homonymous hemianopsia, 
depending on the exact position of the downward pressure, occurs As 
in the subchiasmal lesions, the process will eventually progress to total 
blindness unless the pressure is relieved 

Pressure upward into the third ventricle and downwaid on the 
chiasm and optic nerves usually gives a combined picture of increased 
intracranial pressure and primary optic atrophy with defects in the 
visual field The tumors arising from the embryonic hypophyseal duct 
are practically the only lesions giving this combined pictuie Raiely a 
suprasellar endothelioma may simulate the tumors of the duct, but 
here primar}’- optic atrophy is generally found m one eye and choked 
disk in the other, probably because an endothelioma rarely occurs 
exactly m the midline 

The condition shown by the roentgenogram varies with the seat of 
the adamantinoma When the tumor develops in appositiom to the 
anterior hypophyseal lobe, relatively eaily enlargement of the sella 
turcica IS to be expected This may appear at first as a simple increase 
m size, with thinning of the sellar floor, or the anterior or posterior 
chnoid processes may show erosion Actual loss of the chnoid shadows 
IS usually noted by the time the tumor is large enough to give symptoms 

A tumor arising at the upper end of the infundibulum may show 
a normal sella, e^en when the growth has leached considerable pio- 
portions It may, on the other hand, give a picture characteristic ot a 
primary intrasellar tumor This would suggest a downward pio- 
longation of the growth into the sella, a condition which was found in 
one of the cases reported here Upward growth with impingement on 
the third ventricle and resulting hydrocephalus may show in the 
roentgenogram the characteristic cranial deformities of this condition 
Separation of the sutures or the presence of so-called digital markings 
ma\ be noted, all indicative of increased intracranial pressure 
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The most chaiacteiistic roentgen-ray observation is a supiasellar 
shadow Calcification here is practically always in the wall of a cyst oi 
of an adamantinoma, and roentgen-iay evidence is sufficient to make 
a diagnosis The shadow is often ciescentic in outline, suggesting the 
wall of the tumoi Suprasellar calcifications have been noted in a large 
numbei of adamantinomas It was present m case 2, which is to be 
described later 

The presence of the tumoi at opeiation is suggestive, but a definite 
diagnosis cannot be made except by micioscopic examination In the 
thiee cases m which I operated, the wall was quite firm, and definite 
calcification was noted in two In the first case, a cyst containing straw- 
colored fluid was found In the walls of this cyst was a dense layei 
of white or slightly cream-colored gianular material, which was friable 
and appeared quite dry The second patient piesented a solid mass of 
similar nature, closely lesembhng dried sebaceous material, but on 
the whole considerably whiter The third patient had a large cyst con- 
taining biownish-yellow, almost syrupy fluid, rich m cholesteiin crystals 
The light wall and the floor of the cyst weie covered with calcareous 
masses, some of which resembled mother of pearl The noncalcareous 
portions of the tumoi weie brownish 3 'ellow in contradistinction to the 
almost white appearance of the tumor in the fiist two cases 

The histologic structure vanes m diffeient parts of the same tumoi, 
but according to Critchley and Ironside, “the piesence of a single low 
of columnar cells, corresponding in stiucture to the embr 3 '’onic amelo- 
blasts, and arranged m a palisade formation at the periphery of the 
epithelial masses, is the criterion for diagnosing the tumor as an 
adamantinoma ” 

Ewing ■ states 

While commonly well encapsulated there may be invasion of surrounding soft 
tissues and bone The main structural type is that of adenoid cystic epithelioma 
In a cellular connective tissue stroma he anastomosing masses of epithelium, the 
outer laj'ers of which are cylindrical, while the inner layers become flattened and 
vacuolated There is often a distinct tendency to reproduce the reticulated 
structure of adamantinoma, and many small cjsts form in the liquefied central 
areas, as well as in the edematous stroma Or squamous metaplasia is pro- 
nounced, pearls and intercellular bridges form, and keratohyaline granules 
appear In some cases squamous cells are wanting, and the tumor is composed 
of many closely packed papillae, lined chiefly bj cylindrical cells (Lewis) 
Either in the epithelial masses or in the walls of vessels calcific concretions 
may form 

Bailey ® settled the much disputed question legaidmg the presence of 
keratin and keratohyahn In absolutely fiesh matenal from three cases 

7 Ewing, James Neoplastic Diseases, Philadelphia, W B Saunders Com- 
pany, 1922, p 938 

8 Bailey, Percnal Note concerning Keratin and Keratoh 3 ahn m Tumors 
of the Hj'pophjsial Duct, Ann Surg 74 501 (Oct) 1921 
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he was able to demonstrate keratinized cells in two and gianules of 
Iceratohyalin in all three Two of the patients had cysts containing 
cholestenn cr3''stals 

The marked adiposity frequently associated with pituitary and 
hypophyseal duct tumors has attracted considerable clinical attention, 
but Warthm “ appears to have made the only pathologic study of the 
natuie of these fatty deposits He based his contribution on two cases 
of dyspituitansm with adiposity, in one of which the tumor was an 
adamantinoma He investigated particularly the natuie of the lipin 
contents of the liver and described a hitherto unknown type of hepatic 
necrosis His conclusions aie of sufficient impoitance to be quoted 
in full He states 

Tn hypopituitarism there is a peculiar obesity due to infiltration of various 
cells of the body with a mixture of lipins — glycerin-esters and cliolesterol-esters 
This condition of cholesterol hposis is especially marked in the liver and adrenals, 
hut IS scattered all over the bod}' With deficiency of hypophysis function there 
appears to be associated a cholesterol retention or infiltration Hypopituitarism 
must, therefore, be classed among the xanthelasmic conditions, and is related in 
kind to diabetic hposis and Gaucher’s disease 

The hjpophysis is either directly or indirectly concerned vith hpin metabolism, 
particularly with cholesterol steatosis Postmortem hyperpyrexia may be asso- 
ciated with hypopituitarism and the obesity resulting from the latter condition 
In the livers of two cases of hypopituitarism there occurred a peculiar intra- 
peripheral 7onal necrosis unlike all previously described forms of zonal liver 
necrosis Associated with this necrosis is a reparative fibroblastic proliferation, 
giving rise to the picture of an early intralobular cirrhosis The relationship 
of this hepatic change to the hypophysis conditions remains to be shown 

It IS mteiesting that the three cases of pituitary adamantinoma form- 
ing the basis of this report repiesent the two types of practically all the 
pathologic changes which have been noted in these cases 

The two tvpes of endociine distuibance aie presented The first 
patient was thinner than normal and would be placed in the infantile 
or Lorain gioup The second, belonging to the Frohhch gioup, showed 
maiked adiposity, especially over the hips and about the waist, and was 
of the type studied by Waithin The third case did not show evidence 
of h}pophvsial dvsfunction None of my patients weie excessively 
drows\ at the time of admission although this seems to have been a 
common sympton in the cases previousl} repoited 

The two mam locations foi the development of adamantinoma are 
represented in these patients The patient in case 1 had an intrasellai 
tumor, eMdently developing from the extieme lower end of the 
infundibular stalk The patient in case 3 shoived a similar lesion In 

9 Warthm Mdred Scott A Stud\ of the Lipiii Content of tlie Lner in 
Tvo Cases of D\ spituitarism, J Lab & CIm Med 2 73 (\o\ ) 1916 
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case 2 the patient presented a suprasellar tumor, apparent!} arising from 
the upper end of the infundibulum The roentgen-ra\ evidence likewise 
represented the two t} pes pre^nously mentioned, case 1 showing enlarge- 
ment of the sella turcica with destruction of the posterior clinoid pro- 
cesses, while cases 2 and 3 showed suprasellar calcification 

I 

The changes in the eye also represented the two types of pathologic 
change in the fundus encountered m these tumors , m cases 1 and 3 
primary optic atrophy was present , in case 2, choked disks 



Figure 1 



Fig 1 (case 1) —Normal stature, legs and arms are thin This photograph, 
taken alter operation, shosss the absence of \isible scars 

Fig 2 (case 1) —General build normal for a bo\ aged $ jears The arms 
appear rather long 

Fig 3 (case 1) —Prominent scapulae and thin legs suggest the Lorain tjpe 
of hjpopituitarism 


REPORT or CASES 

Case l—Histo>y—V W , a bor, aged 9, was admitted to the Unnersity 
Hospital on Nov 2, 1925 complaining of failing Msion His famih histor\ and 
pretious personal historr were normal 
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Nearly a year before coming to the hospital, he had made grimaces and said 
there seemed to be something m Ins eies Actual Msual disturbance was not 
apparent, however, until about five months before At that time it was noticed 
that when picking strawberries he picked both the green and the red, althougli 
he did not have trouble in actually seeing the berries This loss of color percep- 
tion was not understood at first, and the boy was considered careless, until it was 
found by actual test that he could no longer distinguish between the two colors 
With the starting of school, two months before the bo^ came to the hospital, 
actual diminution of vision was noted, and soon he was unable to read He 
had not had headache, dizziness or nausea and had not lomited The output 
of urine apparently had been normal 

Physical £aai;u)iotioii —Examination show'ed a well proportioned boj of good 
stature for bis age (fig 1) He w'as somewhat thinner than normal, but w^as 
not actually emaciated (figs 2 and 3) The bead was of normal size and shape 
Extra-ocular movements were normal The pupils did not react to light, but 
there was slight contraction for accommodation There w'as some njstagmus on 



Fig 4 (case 1) — Visual fields before operation, determined by two-light 
tests, as vision was so reduced the regular perimeter examination could not be 
made Color perception was entirelj' lost 


looking laterally Tension ivas normal The optic disks were pale, with a slight 
blurring on the right and apparent slight swelling on the left, the swelling being 
confined to the disk itself The ophthalmologic report showed consecutive optic 
atrophy with almost complete temporal hemianopsia on the right and marked 
contraction of the visual field on the left Color perception was entirely lost 
The vision was so poor that examination could be made onh by the two-light 
test (fig 4) Results of the neurologic examination, except for the changes m 
the eye, were negative A roentgenogram of the skull showed a definite increase 
in the depth and width of the sella turcica with a thinning of its floor and 
destruction of the posterior chnoid processes There rvere definite digital mark- 
ings indicative of increased intracranial pressure (fig 5) Results of examina- 
tions of the urine and of the blood w'ere essentially negative A. diagnosis of 
pituitary tumor was made, and operation was recommended 

Opoalioti — Operation w'as performed on Nov 13, 1925 A large osteoplastic 
flap W'as turned dow'invard in the right frontoparietal region The dura w-as 
found to be under practicalh normal tension The frontal lobe w'as elevated, 
and the pltulta^^ region was approached from the frontal lateral direction 
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When the region of the sella turcica was cvposed, both optic nerves were found 
elevated and pushed laterally to either side by a tumor bulging up from the 
sella turcica m front of the chiasm and between the optic nerves (fig 6) This 
tumor was solid, except for a central area between the optic nerves, \\hich was 
definitely cjstic Aspiration of this Yielded a deep yellowish fluid About 1 5 cc 
was obtained The capsule of the tumor was then incised, and its contents were 
removed by a sharp curet and pituitarj foiceps A considerable amount of the 
capsule was removed, but a portion of it on cither side was firmlv adherent to 
the carotid arteries, and this portion could not be excised The inside of the 
remaining portion of the capsule was painted wulh Zenker’s solution The optic 



Fig 5 (case 1) — Enlargement of the sella turcica and almost eompletc 
destruction of the posterior clinoid processes 


nerves dropped down to their normal position T he pathologic report show'cd 
an adamantinoma, the complete description of which follows 

Pathologw Diagnosis — The diagnosis was adamantinoma, a tumor of the 
craniopharyngeal duct Pituitar> gland tissue was not present in the material 
icroscopically, the tumor consisted of irregular!}' branching cords and masses of 
epit elial cells of the squamous cell type siiow'ing pronounced iiitereelliilar 
bridges and peripheral palisade arrangement The stroma was a dense, finely 
ri ated, nearly h>almc connective tissue w'lth spindle or stellate mielti 
resem ling that of a tooth-bud formation In tlie eentra! jiortion of the I.irgtr 
cell masses there was a h>alme transformation of the epithelial cells into a hard, 
irregu ar } -fragmenting substance resembling an if}piCrd enamel In a few 
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areas lime-salts had been deposited m this The fracture i\as irregularh 
conchoidal The blood suppl} was fairl}'' abundant, in the form of irregular 
sinusoidal spaces and dilated capillaries in the joungest stroma The neoplasm 
was preciselj’' like the adamantinomas of the jaw and was interpreted as a 
pituitary adamantinoma originating in the craniopharyngeal duct, slowly replacing 
the sella turcica and pituitarj' gland bj' pressure atrophy and everting pressure 



Fig 6 (case 1) — •Intrasellar adamantinoma with central cjst There is marked 
pressure on the optic ner\es and chiasm 

on the optic chiasm Its malignancy was only of local grow'th and pressure , 
there was no danger of metastasis — A S Warthm (figs 7, 8, 9) 

Convalescence and Rccovciv — Con\ alescence was satisfactory The patient’s 
Msual acuiti was greatly lmpro^ed, and within a week after operation he could 
see a fine thread Roughh tested, there was a slight earh improiement in the 
■visual fields Reevaniination on Feb 24, 1926, showed a progression of the 
optic atropln m the left e^e, so that on that date there was no color perception 



Fig 7 (case 1) — Adamantinoma of the cramopharyngeal duct Solid masses 
of prickle cell epithelium with peripheral palisade arrangement No hyaline 
change is present in this area except at the lower part of the section 



Fig 8 (case 1) —Adamantinoma of the cramopharj ngeal duct Hyaline 
degeneration (aUpical enamel formation) of epithelial masses Palisade arrange- 
ment of the basal lajer of epithelial masses, producing a pseudo gland-Iike 
appearance 
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The right eye showed marked impro\ement in the form fields, and blue and led 
were now recognizable m a small segment on the nasal side (fig 10) He con- 
tinued to de^elop normalh after the operation In January, 1927, it was reported 
that he was showing signs of diabetes insipidus and desired to drink large 
quantities of w'ater and passed a correspondingly increased amount We recom- 
mended daily injections of pituitary extract His physician reported that he 
tried 05 cc a day In podermicallv and later increased the dose to 1 cc, but 
apparently it did not cause any diminution in the urinary output A later report 
giving actual measured intake and output showed that this was not excessive for 
a boy of his age Whether he had had a temporary diabetes insipidus is ques- 
tionable, but at the time of the final report there was no evidence of it 



Fig 9 (case 1) — Calcification of atypical enamel masses formed bv prickle 
cell epithelium, adamantinoma of the craniopharj ngeal duct 

Case 2 — Histoiy — H M, a girl, aged 10, was admitted to the University 
Hospital on Nov 17 1926, because of rapidly failing vision Her previous 
lustorN was essentialK negative She had walked and talked at the age of 
1 year Her mental and physical groivth had proceeded normally, except for 
the development of excessive adiposity The present illness had started one 
vear before, with severe headaches, nausea and vomiting when she awoke in 
the morning She was usually relieved by noon Headaches and vomiting 
continued at intervals of about ten days until six weeks before admission, since 
which time she bad remained free from these symptoms Appendectomy had 
been performed in the hope of relieving the nausea and vomiting, but without 
benefit Her vision was tested in January, 1926, and glasses were prescribed 
No lesion of the fundus was noted For some time she had noticed that her 
vision was failing, and her parents had noticed a rapid loss of vision during the 
two weeks preceding admission The patient said that her vision had been poor 




FEET— PITUITARY AD AM AN TIN DMAS 


841 


and steadily failing for some weeks, but she did not tell her parents, as she did 
not wish to worry them Recently the loss of vision had been rapid, as evidenced 
by her ability on admission to count fingers held before her at a distance of 
three feet, but four dais later she could no longer count fingers even when 
they were held close to her face Her appetite and intake of water had not 
been unusual 

Physical and Neiti ologic E\aminahons — ^The patient was generally obese, with 
excessive deposits of fat above the hips and around the waist (figs 11 and 12) 
The head was of normal contour The cranial nerves, with the exception of the 
optic, were normal The neck, thorax, abdomen and extremities were normal 
All reflexes were present and equal There was no disturbance m sensation 
Examination of the fundus showed a rather marked optic atrophy with 
papilledema in both eyes In the right eye, the choked disk measured 3 diopters , 
in the left, from 4 to 5 diopters The pupils reacted to light and m accom- 
modation The visual fields showed complete loss of color perception in both 
eyes On the left, a small area for white was preserved m the temporal field, 
on the right, only a small area in the central nasal field was present (fig 13) 



Fig 10 (case 1) — Visual fields taken two months after operation There is 
marked improvement in the form field in the right eye, examination being made 
with the standard perimeter Color perception for blue and red has returned in 
a small area in the right nasal field In the left eye the optic atrophy present 
before operation has progressed to complete atrophy with loss of light perception 

Basal metabolism tests showed minus 15 per cent (Du Bois standard) , minus 
16 per cent (Talbot standard), with a pulse rate of 84 Glucose tolerance 
fasting, 0 095, one-half hour after taking 1 7 Gm of glucose per kilogram of body 
weight, 0174, one and one-half hour period, 0 094, two and one-half hour period, 
0 094 Results of examination of the urine were negative Examination of the blood 
revealed hemoglobin, 82 per cent, red corpuscles, 3,520,000, white corpuscles, 
7,600 Differential blood count polymorphonuclears, 34 per cent , lymphocj tes, 
61 per cent , basophils, 0 per cent , eosinophils, 3 5 per cent , transitional cells, 
2 5 per cent 

The roentgenogram of the head showed definite digital markings indicative 
of prolonged intracranial pressure The sella was only slightly enlarged, but 
the anterior chnoid processes were much thinner than normal, and the posterior 
chnoid processes were apparently completely destroyed Above the sella was 
an irregularly calcified mass, roughly circular in outline and suggesting calcifica- 
tion in the wall of a suprasellar C 3 'st (fig 14) 
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The diagnosis made was suprascllai C 3 st, e\ldcntl^ pressing upward on the 
third ventricle, thereby interfering with the flow of cerebrospinal fluid with 
resulting choked disks and probably beginning In drocepliaUis It also pressed 
downward, possibly causing a primary optic atrophy and symptoms of hvpo- 
pituitarism, as evidenced bv the excessive adipositj, the low basal rate and the 
increased sugar tolerance Operation w'lth an approach to the tumor from above 
the sella offered the onlj means of relief 

Ol>c! a I ! 0 >! —Operation was performed on Nov 22, 1926 A large osteoplastic 
flap w'as turned downward from the right frontoparietal region The dura was 




Fig 11 (case 2) — Marked adiposU>, cspetiall} abo^e the hips and around the 
waist Apparent mammar) dc\ elopment is due entirelv to fat 

Fig 12 (case 2) — The c\ccssivc deposits of fat above tlic hips and around 
the waist are well shown 

under considerable tension This was rclicicd bj tapping the dilated riglit 
lateral aentncle with the evacuation of a large amount of cleir ccrebrospin d 
fluid The dura was opened wideh, the base of the flap being placed near the 
midlinc In spite of the complete relief of pressure afforded by evacuation of the 
ventricle, it was difficult to elevate the median inferior surface of the frontal 
lobe This vvas due to the fact that the tumor extended well up into the tinrd 
ventricle The right and left optic nerves and t!ic chiasm were, however, 
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exposed without difficulty There was no tumor in the anterior portion of the 
sella turcica, but one could see the diaphragm of the sella pushed sharply down- 
ward The diaphragm was thin, and the pituitary, as viewed through the 
diaphragm, appeared normal The brain was ele\ated posterior to the chiasm, 
which later had been pushed downward and forward by the tumor occupying 
the region of the floor of the third ventricle This tumor extended downward 
posterior to the posterior clinoid process, thus passing in front of the pons, and 
a tongue also passed anteriorly into the posterior part of the sella, elevating 
the posterior edge of the chiasm and pushing the whole chiasm sharply forward 
and downuard The capsule of the tumor was opened posterior to the chiasm, 
and a slightly calcified wall was found Within the wall of this cyst a dry, 
whitish, sebaceous-appearing material was packed tightly Hair was not present 
The dry, rather hard tumor mass was rerao\ed with a curet Much of the 
capsule of the tumor immediately posterior to the chiasm and that portion passing 
into the sella was removed Some of the capsule was rather firmly adherent to 
the under side of the optic tracts and of the chiasm When an attempt was 



complete right homonymous hemianopsia and extreme contraction of form fields 
on the left Fingers could be counted at a distance of two feet 

made to remove the capsule posterior to the posterior chnoid process, the patient 
suddenly became pulseless, and it was necessary to cease further attempts to 
remove the tumor, how much remained in the region of the third ventricle was 
not determined The dura was closed, the osteoplastic flap returned to position, 
and the scalp closed in layers 

A transfusion of blood was given immediately, and the pulse showed marked 
improvement, but the patient died about three hours later Autopsy was refused 

The exact cause of the sudden collapse was not clear Up to the minute the 
pulse became imperceptible it had been of good quality, with a rate of 126 and 
a blood pressure of from 108 to 100 systolic and from 78 to 76 diastolic Appre- 
ciable bleeding did not occur at any time The operation confirmed the pre- 
operative conception, the tumor having pushed upward the floor of the third 
ventricle with resulting h-s drocephalus It had also pressed the optic chiasm 
forward and downward The tumor, howe\er, proved to be solid rather than 
cjstic 

Pathologic Diagnosis — \ tumor of the craniopharj ngeal duct of the tjpe of 
an adamantmocarcinoma was found In part, it W'as infiltrating an at\pical 


Fig 14 (case 2) — The sella turcica is somewhat enlarged and the posterior 
clmoid processes are practically destroyed Above the sella can be seen a calcified 
mass in the wall of the adamantinoma Digital markings, indicative of increased 
intracranial pressure, are present 



Fig 15 (case 2) — Tooth-biid-like growth of prickle cell epithelium with 
palisade peripheral arrangement, adamantinocarcinoma of the craniophar} n- 
geal duct 







Fig 16 (case 2) — Adamantinocarcmoma oi the craniophar>ngeal duct 
Tooth-bud-like epithelium formations infiltrating the brain Higher magnification 
of conditions sho^\n m figure 15 



Fig 17 (case 2 ) — Infiltration of brain tissue b> adamantinocarcmoma of tne 
craniophan ngeal duct In the upper part on the lett is a cord oi tumor cells 
showing enamel transformation oi prickle cell epithelium at the bottom is a 
calcified cord Four different stages of growth of a tumor are represented in the 
photomicrograph 
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neuroglia Throughout the growth there were numerous pink-staming hr aline 
masses, probably representing an at3’pical enamel formation, and manj' of these 
were calcified — C V Weller 

Pathologic Dcsciiption — The microscopic appearances of this tumor were 
identical with those of the grorvth in case 1, rvith the exception that this one 
showed a greater degree of differentiation and some degree of infiltration into 
the adjacent brain tissue and meninges It consisted of cords and masses of 
prickle cell squamous epithelium show'ing peripheral palisade arrangement, a 
dentine-like stroma and a central peculiar hj'aline transformation of the epithelial 
cells into conchoidally-fragmentmg dense h3 aline material showing a strong 
affinit3^ for lime salts, leading to the production of irregularl3’- nodular, extremely 
hard concretions These appearances rvere interpreted as representing an 
atypical enamel formation The structure of the tumor w'as identical wuth that 
of the adamantinomas of the jaw, it represented a more advanced stage than 
that in case 1 and exhibited a greater degree of local mahgnancj'^ (infiltration 
and pressure atrophjO Its inalignancj'^ was local only, and metastases w'ere not 
to be expected It was interpreted as a developmental disturbance of the cranio- 
pharjngeal duct, representing abortive tooth-bud formation, giving rise to cell 
masses of enamel-organ tjpe, and it w'as, therefore, classed with the adamanti- 
nomas No remains of the pituitar3f gland w^ere present Frohhch’s syndrome 
would probably have developed — (A S Warthin ) 

Case 3 — Histoiy — R B , a girl, aged 6, was admitted to the University Hos- 
pital, Sept 8, 1927, complaining of headaches and failing vision The past 
history w'as unimportant She began to talk and walk at 1 3 ear of age The 
bod3' and mental growth had been regular and normal She had not had any 
contagious diseases The family histor3" w'as negative for any endocrine 
disturbances 

In August, 1926, she developed marked conjunctivitis wuth profuse lacrima- 
tion, wdnch her phjsician diagnosed as “hay-fever” How^ever, she w'as 
drow'Sj , and for three dav s could be aroused for only a minute or so at a time 
These svmptoms disappeared in about tw'o w'ceks, follow'ing which she w'as 
free from sjmptoms until the first of Februarj, 1927 She then developed a 
severe headache and in two or three hours vomited profuselj' The headache, 
which was referred to the left posterior parietal region, persisted, however, and 
seemed to increase in severitv' The tonsils were removed the last of Februarv' 
in the hopes of controlling the headache, but w'lthout relief She again became 
drowsv She complained of pain in the eves, especialh' in the presence of a 
bright light Headaches in the left posterior parietal region continued for three 
months, during which time she was confined to bed She was then free from 
sjmptoms and w'as as active as ain normal child until August, 1927, when the 
headache reappeared but in the right posterior parietal region The pain was 
not constant as before, occurring onlj two or three times a day She usuallv 
awakened in the morning crving from the headache Sometimes the pain lasted 
for onlv a few minutes and generallv disappeared suddenlj She lost her 
appetite and complained, ‘I have a nastj taste in mv mouth” At one time 
she likened this taste to that of rotten eggs Her eves were then examined for 
possible cause of the headache Optic atrophj was found m the left eje, and 
glasses were prescribed The headaches persisted, and a month later she 
entered the Universit3 Hospital There had not been anv nausea or vomiting 
since the attack in Februarv The weight had remained normal and polv- 
djpsia or polvuna had not been noted 



PEET— PITUITARY ADAM A \TI\0 MAS 


847 


Physical Examination — The patient was well developed and normall}' propor- 
tioned for her age (fig 18) She was not adipose and did not have anj abnor- 
mal local deposits of fat The head was of normal size and configuration (figs 
19 and 20) The cracked-pot sound was not present ^Io\ements of the e\es ^\ere 
normal in all directions The pupils were equal and contracted to light and 
in accommodation Ophthalmoscopic examination showed primary optic atro- 
phy involving the entire left disk and beginning in the nasal half of the right 
disk Perception of light w’as present only in the left eye The form field in 
the right eye was confined to the nasal half Vision in this area was apparently 
normal 



Figure 18 Figure 19 Figure 20 


Fig 18 (case 3) — Normal configuration in a child of 6 There is neither 
thinness as in case 1 nor adiposity as in case 2 The head is of normal shape 
and size 

Fig 19 (case 3) — Normal development of body The protuberant abdomen 
IS not due to fat but to poor posture 

Fig 20 (case 3) — No evidence of hypopituitarism in contrast to cases 1 
and 2 The skin is soft and of fine texture The hair of the head is abundant 

The neurologic examination was normal Physical examination of the 
thorax, abdomen and extremities did not disclose any abnormalities The child 
was alert and apparently normal mentally 

Roentgen-ray examination showed an enlargement of the sella tursica with 
some destruction of the posterior clinoid processes A calcified shadow v as 




Fig 24 (case 3) — Area showing structure of adamantinoma Appearance of 
squamous epithelium with intercellular bridges, slight palisade arrangement 
and large masses of laminated, dense epithelial hyaline transformation, showing 
calcification Atypical enamel formation 



Fig 25 (case 3) — High power appearance of figure 24, showing the epi- 
thelial hj aline transformation of squamous cell epithelium with intercellular 
bridges Formation of at>pical enamel from epithelium The palisade arrange- 
ment does not show in this field 
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Similar masses of solid material containing concretions, some of which resembled 
pearl, covered the floor of the cyst After its contents were evacuated, the 
entire cyst wall was removed Due to the elevation of the chiasm and the 
partial destruction of the posterior cliiioid processes, it was possible to see the 
anterior surface of the pons and the basilar artery Both optic nerves had been 
markedly stretched by the tumor the right was uniformly thinned, the left, 
while much flattened throughout its course, appeared nearly divided just distal 
to the chiasm Neither nerve was injured during the operation A small, 
flattened plaque, apparently the remains of the pituitary gland, remained on 
the floor of the sella turcica The dura was sutured, the osteoplastic flap 
returned to position and the incision closed in layers The child’s condition 
at the completion of the operation was excellent 

Pathologic Diagnosis (C S Warthm) — The condition was diagnosed as a 
typical adamantinoma of the craniopharyngeal duct and a cyst in a Rathke’s 
pouch with cholesteatoma The cyst was lined in part by squamous epithelium, 
in part by columnary epithelium Some of the squamous epithelium showed 
intercellular bridges This is a more complex disturbance of the cranio- 
pharyngeal duct, as it contains areas of different tissues 

Pathologic Descnption (C V Weller) — The material removed presented 
varying appearances in different portions Certain areas, apparently capsular 
portions of the mass, showed a dense connective tissue through which were 
scattered cords and small masses of epithelial cells which showed a distinct 
peripheral palisade arrangement Small cystic structures were also present, 
some of which showed a squamous epithelial lining In other areas there were 
dense granular and coarsely laminated or pseudoprismatic masses staining pink 
with eosm, except in those areas in which they were partially infiltrated by lime 
salts Many of these masses had a distinct conchoidal fracture and were found 
in association with prickle celled epithelium m a matrix of looser, somewhat 
myxomatous connective tissue Areas of secondary degeneration and old hem- 
orrhage were represented by deposits of cholesterm and much phagocytized 
blood pigment The structure was therefore that of a disturbance of develop- 
ment of the craniopharyngeal duct with typical areas of adamantinoma and 
much formation of enamel 

Convalescence and Reeoveiy — Convalesence was rapid and without incident 
Within twenty-four hours after the operation the child was able to count 
fingers with the left eye, although previously onlv perception of light was present 
This return was confined to the central vision The nasal field on the right 
remained normal , the temporal field seemed slightly increased A roentgeno- 
gram of the sella turcica showed that all the calcareous material had been 
removed (fig 27) 

The child returned to the hospital for examination one month after the 
operation The general condition was excellent Vision in the left eye was still 
confined to the central field, but there was definite improvement in the right 
The nasal vision remained normal, and about 30 degrees of temporal vision 
had been regained While at home she had shown moderate polydypsia and 
poljuria, but this was growing less Measurements of intake and output had 
not been made, but a frequenc\ had been noted in her desire to drink and to 
urinate When she was examined, it was found that this tendenev w'aS so 
slight that the administration of pituitarj' w'as not considered necessarj 
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SUMMARY 

Three cases of adamantinomas m the pituitarj rej^ion arc reported 
The first patient i\as possibly thinner than normal and might be placed 
m the Lorain group The second presented a Upical Frohlich s\ndrome 
of excessne adiposity and low rate of basal metabolism The third 
belonged in the rare group ha\ing an intrasellar adamantinoma Mith 
normal basal metabolism and sugar tolerance and without am physical 
evidence of d) spituitarism The two tumors illustrate two of the locations 
in which adamantinomas may de\elop in the primar\ region The first 
and third cases were primarily intrasellar and the tumor undoubted!} 
arose in the extreme lower end of the infundibular stalk In the second 
the tumor arose from the extreme upper end of the infundibulum In 
the first and third primarv' optic atroph} was present, in the second, 
choking of the optic disk w'lth optic atroph} and definite hydrocephalus, 
due to blockage of the third ventricle 

A tentative diagnosis of a pituitar} adamantinoma should be easih 
made, although the s}mptoms yaiy with the location and size of the 
tumor The majority of patients present the Frohlich syndrome of 
dystrophia adiposo-gemtalis In a child y\ ith this sy ndrome, y\ ith simple 
excessne adiposit}, or a marked increase in yy eight, the possibility of a 
pituitaiy' adamantinoma should immediatel} be suspected A feyy 
patients, hoyvever, shoyv unusual slenderness Occasionally the ph} sical 
development is normal 

Excessn e droyv'smess is a common s} mptom Headache nausea and 
vomiting may or may not be present, depending on the presence of 
increased intracranial pressure Visual disturbances haye been noted in 
ey^eiy case, usually a sloyy , progressn e loss y\ ith bitemporal or homom - 
mous hemianopsia The presence of primar} optic atroph} or of 
papilledema depends on the location of the tumor 

The roentgen ra} offers a yaluable means of diagnosis The sella 
turcica is usuall} enlarged, and the anterior and posterior clinoid 
processes are thinned or completely destro}ed In man} cases calcifica- 
tion above the sella turcica is shoyyn, and this definite!} indicates the 
presence of a c}st or tumor In mam of these the lesion is undoubtedly 
a pituitar}-^ or hypoph}seal duct adamantinoma 

Operation is ahvays indicated, as no other treatment can gne relief 
While there is considerable difference of opinion as to the choice of 
operatue procedures in true pituitary tumors I beheye that adamanti- 
nomas are best approached from aboye Certain!} yyhen the tumor has 
originated aboye the sella turcica as in case 2, no other approach is 
feasible 
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The prognosis is extieinely giave, as a leview of the hteiatuie 
indicates, although eaity operation ina)'' piolong life with adequate 
vision foi an indefinite peiiod In a few cases it is undoubtedly possible 
to remove the tumoi completely, as m case 3 The early diagnosis of a 
pituitary adamantinoma followed by eaih opeiation will materially 
increase this number and will at least conseive vision m those who 
cannot be cuied 
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The number of reported cases of massive atelectasis has Ijeen multi- 
plied in the last few years The spectacular clinical picture ot the 
fully developed unilateral condition is now familiar It occurs as a 
postoperative complication, following trauma, and associated vith 
spontaneous painful diseases both mtrathoracic and outside the chest 
The importance of the atelectatic process in other types of postoperatn e 
pulmonary complications and m the bilateral form has not been clearlj 
elucidated, but judging from the meager data available along these 
lines, it appears to be great An explanation of the origin of post- 
operative massive atelectasis, therefore, will undoubtedly do tar more 
than solve this clinical mystery, since it may prove to be a most impoi- 
tant step in reducing the incidence of those fatal postoperatn e pul- 
monary complications now classified as pneumonia 

In spite of careful investigation, the original cause of postoperatn e 
massive atelectasis has not been proved The discussion of its etiologj 
IS still in the realm of hypothesis, and in this paper we do not hope to 
be able to establish its ultimate etiology However, all new obser\ations 
m regard to the mechanism of massive atelectasis are valuable, and it 
is our purpose to report such data 

Harrington ^ remarked, m reporting a case, that the postoperative 
posture of the patient has received scant consideration in the literature 
on massive atelectasis Briscoe ' is alone in attributing the chief role m 
the etiology of this complication to the recumbenc} of the patient His 
point of view was based on the observation of relative deflation of the 
bases of both lungs as the result of “prolonged quiet breathing in the 
supine position in such people as do not use the abdominal muscles to 

*rrom the Department of Surgerj of the Unuersit\ of Rochester, and the 
Department of Surgery of Western Reser\e UnuersiU and the Lakeside Hospital 

1 Harrington, S W Relief of Postoperatn e Massne Collapse of the Lung 
b\ Bronchoscopic A.spiration, Ann Surg 85 152 (Jan ) 1927 

2 Briscoe J C The ^lechanism of Postoperatn e Massne Collapse oi 
the Lung Quart J Med 13 293 (April) 1920 
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fix then chests ” This can be dismissed as the exiilanation of post- 
operative massive atelectasis for two reasons (o) Such conditions 
obtain m most laparotomies, while the incidence of massive atelectasis 
is about 1 pel cent, and (b) it offers no basis for the most significant 
manifestation of the complication, viz , displacement of the mediastinum 
Several writers mention the interference with respiration arising from 
recumbency as having a secondary influence on the development of the 
condition (Bradford,^ Hirschboeck,^ Eades ®) In all these cases the 
flat recumbent posture alone is considered The only reference to the 
possible significance of a unilateral position m the development of 
postoperative massive atelectasis is the allusion of Harrington^ Tidy® 
explained the contralateral collapse associated with nonpenetrating 
wounds of the opposite thoracic wall as being due to the patient’s lying 
on the well side and thus splinting its respiratory movements Webb, 
Forster and Gilbert ~ have shown that if a normal person lies con- 
tinuously on one side, there is marked displacement of the mediastinum 
and opacity of the lung on the dependent side Such an effect, howevei, 
quickly disappears when the person turns on his back and takes a 
deep breath Consequently, this resembles the relative airlessness at 
the bases of the lungs described by Briscoe,- and is entirely dissimilar 
to the clinical manifestations of unilateral massive atelectasis 

THE INFLUENCE OF POSTURE 

Our interest in the influence of posture in the development of mas- 
sive atelectasis was awakened by the following unusual case 

Case 1 — Htsfoiy — J M, a Greek, aged 24, was admitted to the Lakeside 
Hospital on Feb 22, 1925, complaining of abdominal pain His family history 
was good He had never had any respiratory symptoms or diseases 

The present illness started ten -vears before, when the patient began to have 
recurring attacks of abdominal pain, which extended to either or both lumbar 
regions and to the back The pain ivas severe and colick}^ and would usually 
last for several hours In addition to the pam, the patient also had frequency of 
micturition and nocturia Hematuria did not appear until about six 3 Tars after 
the onset of the attacks of pain, but it had recurred frequently since then At 


3 Bradford, J R Massive Collapse of the Lung as a Result of Gunshot 
Wounds, with Especial Reference to Wounds of the Chest, Quart J I\Ied 12 127 
(Oct ) 1918, (Jan ) 1919 

4 Hirschboeck, F J Postoperatne Massive Collapse of the Lungs, Am J 
M Sc 164 268 (Aug) 1922 

5 Eades, AI E Postoperatne Massne Atelectasis Report of Cases, Boston 

Ikl & S J 195 258 (Aug 5) 1926 

6 TId^, H L Acute Lobar Collapse of the Lung, Lancet 1 1245, 1914 

7 Webb, G B , Forster A M , and Gilbert, G B Postural Rest for 
Pulmonarj Tuberculosis, J \ M A 76 846 (March 26) 1921 
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the onset of the present illness the attacks came on about once e\er\ three 
months, but the^ became steadih more se\ere and more frequent 

Physical Eiamimtion — The patient was small but fairh well deieloped The 
heart and lungs were normal The results of the remainder of the ph\sical 
examination were negatne, except for slight tenderness in the left lumbar 
region 

Laboiatoiy Obscrz’afwtis — The urine was cloudj and acid its specific graiiU 
was 1015 the tests for albumin and for sugar were negatne and the micro- 
scopic examination showed numerous pus cells The phenolsulphonphthalem 
test showed that 55 per cent of the die was excreted in two hours and ten 
minutes The blood urea was 25 mg per hundred cubic centimeters The blood 
Wassermann reaction was negatne 

Roentgenograms of the urinari tract showed shadows which were suggestne 
of renal calculi in the region of each kidiiei On the right side there was a 
single large shadow , on the left side, both a large and a small shadow were 
present 

Cistoscopic examinations were made without general anesthesia A moderate 
degree of cistitis was present The urine from both kidneis showed numerous 
pus cells, and Bacillus coli was cultured from each specimen One cubic centi- 
meter of phenolsuphonphthalein-was gnen intra\ enoush The d\e appeared from 
the right kidnej in four minutes and from the left m fi\e minutes The right 
kidney excreted 25 per cent of the d\e in fifteen minutes, while the left excreted 
onh 10 per cent m the same length of time Pj elograms show ed a large calculus 
in the pehis of each kidnej and also a small calculus in a lower cahx of the left 
kidnei The pehes were of normal size and shape 

Operation and Course — On Februara 28, a left p\elotom\ was done under 
nitrousoxide-oxagen and ether anesthesia The patient was placed on his right 
side, and the usual position for an operation on the kidnei was obtained b\ 
means of a ‘kidnej eleiator” An oblique lumbar incision was made, the kidne\ 
was freed and delnered, the posterior wall of the pehis was opened and the 
stone was extracted The time of the procedure was somewhat lengthened 
because it was necessarj to take roentgenograms of the delnered kidne\ to 
localize the smaller stone which was m one of the minor cahees A. small 
incision was made through the renal parenclnma m the attempt to locate this 
stone The pehic incision was approximated with interrupted sutures of fine 
catgut, and the wound was closed m the usual wa\ with drainage of the renal 
fossa The duration of the anesthesia was two hours, of which the actual 
operation consumed one hour and twentA minutes There was nothing unusual 
about the induction of anesthesia, its subsequent course or the period of reco\cri 
The patient’s condition and color remained good throughout the entire procedure 

The patient made a good immediate reco^cr\ from the operation Toward 
eaening, howe\er, his temperature began to rise, and b\ midnight it had reached 
398 C The pulse rate was 112, but the respirations remained about 22 per 
minute 

The next morning (March 1) the patient presented the classic picture oi 
postoperatue massne atelectasis ot the right lung The temperature was 394 C , 
the pulse rate, 140, and respirations 40 There was no cough, thoracic pain or 
sputum The acesson muscles of respiration were being used, and the respira- 
tions w ere frequent and shallow On inspection of the chest a striking as\ mmctri 
was eiident The anterior surface of the right side of the chest irom the 
claxicle down to the fourth nb was flattened and mo^ed onh shghth with 
rcipiration while the same region of the left side or the chest showed a wide 



Fig 1 (case 1) — Roentgenogram made on March 2, 1925, forty-eight hours 
after the first operation, a left pyelotomy It shows a shadow of increased 
density in the right upper pulmonary field which has a concave lower margin and 
in which the pulmonary markings cannot be recognized Below this the illumina- 
tion IS less impaired The trachea and heart are displaced markedly to the right, 
and the right side of the diaphragm is unduly high The left pulmonarj field is 
translucent The appearance is that of a postoperative massn e atelectasis, largeh 
if not entirel}, confined to the right upper lobe 



Fig 2 (case 1) — Roentgenogram made on iMarch 4, 1925, tvo dajs after 
(figure 1) showing the right upper pulmonarj’^ field a little less dense and the 
right lower pulmonarj field much more dense than on the previous examination 
The heart and trachea are still displaced to the right The outline of the right 
margin of the heart and the right portion of the diaphragm cannot be identified 
The left pulmonar> field is normal The appearance suggests that the lower 
portion of the lung is now more inrohed than it was, whereas the upper portion 
IS ]pss iniohed 
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respiratory excursion The vigor of movement \\as strikingly different on the 
two sides, that of the right seeond, third and fourth ribs being mucli diminished 
The right costal margin mo^ ed through a greater lateral excursion than the left 
The cardiac pulsation w'as visible 3 cm to the right of the sternum m the second 
and third intercostal spaces The upper border of hepatic flatness was at the 
tourth rib m the midclavicular line, and none w'as present in the epigastrium 
The right apex w'as retracted, and there w'as dulness of the entire right lung 
anteriorly, most marked over the right upper lobe In the right low-er mid- 
axillary region, moderate tympany was present Bronchial breathing was heard 
o\er the right apex posteriorly down to the level of the angle of the scapula, but 
rales were not noted The left lung w'as hvper-resonant, and the breath sounds 
were of normal quality, but exaggerated The left border of the heart was 
percussed m the fifth intercostal space 5 cm to the left of the midline ^^ilen 
the patient w as tested wath 0 5 cc of epinephrine hydrochloride, he w as found 



\ 
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Fig 3 (case 1) — Roentgenogram made on March 24, 1925, showing the 
chest normal except m the right low'er pulmonary field where some increase m 
densitv and heaaj pulmonary markings still persist 

to haae a definite h\ persensitn it}"^ The epinephrine In drochloride did not produce 
anv change m his pulmonarj^ condition 

On j\Iarch 2 (second da-\ after operation), the temperature was still ele\ated 
betw'een 38 2 C (1008 F) and 398 C (103 6 F), and the respirations were 
still rapid, but less than on the previous day The heart and mediastinum were 
markedlj displaced to the right (figs 1 and 2) Dulness was present o\er the 
entire right lung, but rales were not heard 

On j\Iarch 3 (third dav after operation), the patient’s condition was about 
the same, but, in addition, he began to cough and to expectorate a small amount 
of aellow, tenacious sputum 

This condition continued for one week, then the temperature cune down to 
38 C (1004 F), and the cardiac dulness began to approach the midhne The 
cough and expectoration remained slight The impro\ement continued, and 
within three weeks after the operation, the condition of the chest had returned 
to practicalh normal (fig 3) 
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The patient was discharged from the hospital twenty-five days after tlie 
operation, and was told to return in about two months for removal of the calculus 
111 the right kidney 

Second Opeiatwn — On May 14, the patient was readmitted to the hospital for 
pyelotomy on the right side He had been well, except for one attack of renal 
colic on the right side He had not had any respiratory symptoms, and physical 
examination of the chest did not disclose any abnormalities of the heart or lungs 

Roentgenograms of the kidneys showed the calculus in the right one to be 
the same as on previous examinations 

A right pyelotomy was done on May 16, under nitrous oxide-oxj'gen and ether 
anesthesia The patient was placed on his left side, and the usual position for an 
operation on the kidney was obtained by means of a “kidney elevator ” An 
oblique lumbar incision was made , the posterior renal surface was freed, and the 
pelvis was exposed without delivering the kidney A small longitudinal incision 
was made through the posterior wall of the pelvis, through which the stone was 



Fig 4 (case 1) — Roentgenogram made on May 18, 1925, forty-eight hours 
after the second operation, a right pyelotomy It shows a shadow of increased 
density occupying the entire left pulmonary field The heart and trachea are 
displaced to the left The outlines of the left margin of the heart and the left 
portion of the diaphragm are obliterated, but from the position of intestinal gas 
shadows it is evident that this side of the diaphragm is at least as high as the 
right The right pulmonary field is translucent The appearance is that of an 
extensive postoperative atelectasis of the left lung 

easily removed The wound was closed in the usual way, with drainage The 
total duration of the anesthesia was one hour and twenty-five minutes, whereas 
the operation itself lasted one hour The anesthesia was taken well, and the 
patient’s color and condition remained good throughout the entire procedure 
On kfay 17 (first day after operation), the patient’s temperature rose to 
396 C (103 3 F ), the pulse rate was 120, the respirations were 40 and a slight 
cough was present The precordial activity was marked to the left of the 
sternum, and the apex beat was located 1 cm to the left of the left nipple hue 
The respiratorj’’ movements of the upper part of the left side of the chest were 
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decreased Dulness ^^as present over the base of the left lung postenorh, and 
the breath sounds were absent Some scattered sibilant rales nere heard orer the 
remainder of the left lung 

On the next dar" (May 18), the patient showed definite e\idence of a post- 
operative massive atelectasis of the left lung The temperature was 40 C 
(104 F), the pulse rate, 120, and the respirations, 40 Slight cranosis was present 
The cardiac activitj was marked to the left of the sternum, and the apex beat 
w’as 3 cm outside the left nipple line in the fourth intercostal space The 
respiratory movements of the left side of the chest w'ere more diminished, and 
the dulness at the base of the left lung w'as more marked The breath sounds 
w’ere absent over the left base and distant over the remainder of the left side 
of the chest (fig 4) 

These symptoms and signs gradually disappeared, and nineteen da\s after the 
operation the patient’s temperature, pulse rate and respirations were normal, and 
the examination of the chest did not reveal any abnormalities The patient was 



Fig 5 (case 1) — Roentgenogram made on Oct 8, 1925, showing esscntialh 
normal pulmonary fields except for a slight increase in densitj" of tlie right base 
and undul}" heav}^ pulinonarj markings along the right border of the heart 

discharged on June 10 (tw’enty-fi\e daj's after operation) feeling well and in 
good condition He has been seen regularh in the follow'-up clinic since then 
He Ins not had any respiratory sjmptoms, and repeated examinations of the 
chest ha\e not levealed ani abnormalities of the heart or lungs (fig 5) 

Although w'e had found that the patient show'ed a positive reaction to the 
Inpcrsensitu itj test with epinephrine hj drochloride at the time of his first massne 
atelectasis, w'c w’anted to discover wdiether he w'ould show' the same reaction 
when his condition was uncomplicated Therefore, on June 28, 1927, the Inper- 
sensitnitr test witli epinephrine In drochloride was repeated, and the reaction was 
again definiteh positne (fig 6) 

In this case there ate several points of interest that will he discussed 
later The most obvious fact is that following a separate operation on 
each kidnet the patient de^ eloped massne atelectasis of the opposite 
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lung Xot only during the operation on the kidney nas the position 
of the patient such that the contralateral lung nas dependent, but the 
lumbar nound resulted in his remaining at least partially turned on 
the opposite side during the immediate postoperative internal in which 
the massive atelectasis developed This raised the question nhether 
there might be a correlation betneen the posture of the patient and the 
side on which localization of the massne atelectasis occurred 



Fig 6 (case 1) —Test of hjpersensitneness to epinephrine h\ drochlonde made 
on June 28, 1927 After control readings ot the pulse rate and blood pressure 
vere obtained (vith the patient recumbent and quiet) 0 5 cc of a 1 1,000 solu- 
tion of epinephrine h^ drochlonde ^^as iniected subcutaneoush at 11 32 a m 
There was a sustained increase in both pulse rate and blood pressure but no 
nenous manitestations The patient ^^as quiet throughout the procedure and 
dozed off to sleep at 12 50 p m Interpretation Definiteh positne, though not 
extreme. In persensitn itj to epinephrine In drochlonde 

In order to determine this point our senes of ttientt-tu o cases ot 
postoperative massive atelectasis studied bt one or both of us in tiie 
last four vears vas anahzed for the factor of posture In most cases, 
the character of the operation did not necessitate King on one side 
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In two instances, how'e\er, this condition was fulfilled Summaries of 
these tw'O cases are as follow s 

Case 2 — P J S , an American, aged 28, was admitted to the Peter Bent 
Brigham Hospital, Boston, April 16, 1923, on account of d\suria of fi\e jears 
duration, which w^as associated with hematuria and frequenci of micturition 
Two lears after the onset of these symptoms, a tjpical attack of renal colic 
occurred on the left side and lasted several days 

The patient said that he had not had any symptoms of respirator% or cardnc 
disease Physical examination gave negatne results, and the chest was normal 
Cvstoscopic and roentgenologic examinations rcA ealed a moderate si7ed i esicil 
calculus and a smaller calculus in the pelvis of the left kidne% 

On April 18, a pyelotomj'^ on the left side and a suprapubic cistotomi were 
done b\ Dr Qumby under nitrous oxide-oxjgen anesthesia The patient was 
first placed on his right side m the usual position for an operation on the left 
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Fig 7 (case 2) — Roentgenogram of chest made one week after a ktt 
p\elotom\, show'ing a diffuse mottling of the entire right lung with decreased 
aeration, flattening of the right side of the thorax, a high position of the 
diaphragm on the right side and displacement of the heart and trachea toward 
the right side 

kidnc\ ^fter the kidnej was freed and delnered, the stone was remoied 
through an incision in the posterior w-all of the renal pehis The wound was 
closed 111 tilt usual manner, wuth drainage The patient was then returned to a 
dorsal recumbent position Ctstotomy and remoaal of a aesical calculus were 
performed, and the wound was closed in laiers, the bladder being drained b\ an 
inhing catheter in the urethra The operation and anesthesia were uncomplicated 
The following da\ the patients temperature, pulse rate and respirator! rate 
mounted and the second da! after the operation definite signs of a postoperatue 
pulnionarj complication were noted, with marked dulness and bronchial breathing 
0 !er the right middle and lower lobes, but no rales The displacement of tlie 
heart to the right was not found ba plnsical examination but was demonstrated 
bj the roentgenogram (fig 7) 
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fj-oni the postoperatne massive atelectasis 
t eleven days after operation the temperature, pulse rate and respirations 
were normal, and five days later, the pulmonary signs had disappeared , a roent- 
genogram of the chest at this time was normal except for an accentuation in the 
pulmonary markings of the right lower lobe 

The patient was discharged from the hospital nineteen days after the operation, 
feeling well A follow-up letter from the patient four vears after his operation 
stated that he had not had any respirator} symptoms or diseases or urinary 
symptoms 


Case 3 E B , a man, aged 26, was admitted to the Rochester General Hos- 
pital, Sept 10, 1926, complaining of pain m the right sacro-ihac joint 

The results of physical examination were negative, except for tenderness oi er 
the right sacro-ihac joint The chest was normal 

Fusion of the right sacro-iliac joint was performed by Dr E W Phillips on 
September 11 Nothing unusual was noted in the postoperative convalescence 
until September 18, one week after operation, when the patient complained of 
cough and pain on the left side of the chest Examination showed flattening and 
restricted motion in this part of the chest, flatness and diminished breath sounds 
at the base and a friction rub in the left axilla Roentgen-ray examination proved 
the condition to be a massive collapse of the left lung The complication did not 
influence the patient’s convalescence from the operation 


COMMENT 

These weie the only cases observed by us in which massive atelec- 
tasis developed after an operation that required the patient to he on 
one side It can be seen that such conditions occur only with a limited 
numbei of operations, chiefly those on the kidney and on the sacro- 
ihac joint 

A search of the literatiue has added five moie instances Lilienthal ® 
refers to a case reported by Hahn® m which a typical massive 
atelectasis developed on the left side two days aftei a nephiectomy on 
the right side for hypernephroma The second case repoited by 
Jackson and Lee was that of a boy, aged 12, who was kept lying 
on his right side after laparotomy for an appendical abscess On the 
third day after operation, he developed massive atelectasis of the right 
lung Hunt reports the case of a patient with a ruptured duodenal 
ulcer who was kept turned on the right side after operation m order 
to facilitate diainage He developed a massive atelectasis on the 
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9 Hahn, L J Massive Collapse of the Lung Following Nephrectonn, 

Internat J Med & Surg 37 232, 1924 , t n 

10 Jackson, C and Lee, W E Acute Massive Collapse of the Lungs Dis- 
cussion of Its Mechanism and of Its Relation to Foreign Bodies in Bronchi and 
Postoperative Complications, Ann Surg 82 364 (Sept ) 192a 

11 Hunt E L Massive Atelectasis of Lung as Surgical Complication 
(case 1) , Boston M & S J 194 58 (Jan 14) 1926 



SCOTT-JOELSOX— ATELECTASIS S-55 

dependent side a iz the right Harrington ^ recorded a case of ma^sn e 
atelectasis on the left side ^\hlch occurred the day after a nephrectonn 
was pertomied on the right side Finalh Sautes^- second patient 
presented a total massne atelectasis of the left side \\hich was diag- 
nosed seien dais after a nephropexi was done on the nght side 

If our own cases are added to those in the literature massne 
atelectasis has been seen nine times following operations that necessi- 
tate the patient s h ing on his side as show n m the table In each 
instance the collapse occurred in the dependent lung The eiidence 
that this IS not merely a coincidence is stronger for two facts (1) in 
seien of the nine cases, the atelectasis occurred on the side contralateral 
to operation wdiereas the homolateral lung is ordinarih the one 
imohed (2) in the majorit\ the collapse was on the left side which 


Total Casts of Massn'c Aiihctasii FoUozoing Ofcrations Jf Inch I\ ccissitatLiI tl t 
Patients Lying on One Side, Including the Authors Cases and 
Those Reported in the Litiratiirc 



rienendent 

S lie of 

Case 

Operation 

Lung 

Atekct 1 = s 

Ca«e 1 first operation 

Left pvelotomr 

Eight 

Eight 

Ca'e 1 second operation 

Bight pvelotomv 

Left 

Left 

Ci<m i 

Left pvelotomv and evstotomv 

Eight 

Eight 

Ca'e 3 

Eight s icro-ihac fusion 

Left 

Left 

Hahn e o'e 

Eight nephrectomv 

Left 

Left 

laek'ons and Lees case 3 

Laparotomy inth drainage 
for appendical ab«eess 

Bight 

Eight 

Hunt s cast 1 

Eaparotomv with drainage 
for ruptured duodenal ulcer 

Eight 

Eight 

Harrington s ca=e 

Eight nephrectomv 

Left 

Lett 

*> inte « ca'C 2 

Eight nephrectomv 

Left 

Left 


IS the Side much less commonly im olved in postoperative cases \\ e 
therefore feel justified in concluding that when the patient has been 
consistent!} hing on one side, if unilateral massne atelectasis deielops. 
It will occur in the dependent lung 

In most instances the patient was turned on one side both during 
the operation and in the postoperatne period while the complication 
"as de\ eloping Consequent!} these data do not present definite proof 
Jis to whether the effectne time internal of such a postural influence 
IS during or after the operation, or at both times 

ETIOLOGIC COXSIDERATIOXS 

The posture of the patient under such circumstances appears to 
detennine the localization of the complication It is how'e\er certainh 
not tlie primar} cause of massne atelectasis The simple fact that 
atelectasis tollows onh a small minoritv of the operations on the kidne} 

t- Santc L R ^iTassne (Atelectatic") Collapse of the Lung with Especnl 
i^eierencc to Treatment T :\r A 8S 1539 (Ma\ 14) 1927 
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IS ample evidence that there is a more fundamental factor than the 
position of the patient alone From a study of the physical aspects of 
the condition, it is evident that there must he an obstiuction at some 
point m the respiratory tract 1 he displacement of the mcdiastinuin 
demonstrates an initial difference in the pressures on the two sides of 
this structure as conclusively as a tambour m the laboratory would 
show it Certainly, this pressure would be ecjualired by the movement 
of air rather than by the great displacement of the mediastinum, if the 
air passage were freely open Theoretically, this displacement of the 
mediastinum could be caused by an obstruction in the distended lung 
with an acute emphysema 7 he free movement, in fact the exaggerated 
respiratory excursion of the opposite lung, and the diminished or absent 
excursion of the atelectatic lung are sufficient proof that the obstruction 
of the air passages is on the side toward which the mediastinum is 
displaced Up to this point, the evidence appears conclusive 7 he 
mechanism of unilateral postoperative massive atelectasis must include 
obstruction to the free exchange of air in the involved lung Final 
proof of the cause and the location of this obstruction is lacking 
It IS our belief that the fundamental condition which initiates mas- 
sive atelectasis is a nervous reflex which affects both lungs and probably 
occurs frequentl)'^ m a minor degree This is suggested by many facts 
In the first place, the occurrence of massive atelectasis following opera- 
tions under local anesthesia and its association with trauma or spon- 
taneous painful disease, even when the lesion is at a distance from 
the lung (Sante, case 1), bespeak its initiation through cither the 
nervous or the vascular system In the second place, as Scrimgcr^ 
and Scott have previously suggested, the number of peisons with 
neurogenic stigmas in the group who develop postoperative massive 
atelectasis is apparently disproportionate 7'he hypersensitiveness to 
epinephrine hydrochloride shown by the few patients tested falls 
in line also with an autonomic imbalance in these persons In the 
third place, our case 1 is the second one recorded in which massive 
atelectasis has occurred in the same patient, after successive operations 
Farris reported the first instance of such a case 7 he latter patient 
developed massive atelectasis on the right side after an operation for 
omental adhesions A second laparotomy was necessary two months 
later, and again the operation was followed by massne atelectasis of the 


13 Senmger, FAC Postoperative Massive Collapse of Lung, Surg 
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right lung Such cases illustiate the susceptibility of certain peisons to 
postoperative massive atelectasis 

Perhaps the most important factoi in guiding oui opinion tovard 
the reflex nature of the underhing etiologic agent i\as the leactioii of 
the lung to operation, as manifested by auscultation Our attention v as 
first called to the rapid variation in sibilant and sonoious rales vhich 
may be heard in cases of massne atelectasis This vas described in a 
previous paper (cases 38 and 39) Since then we ha\e noticed ii 
in several other instances At some time, moie commonl} duiing the 
developmental period of the condition, whistling lales and squeaks much 
like those m an asthmatic attack were heard These weie often scattered 
through both sides of the chest, although the} neie usuall} more 
prominent in the affected side In some instances, vithin half an hour 
or even during the same examination these sibilant rales almost entireh 
disappeared, but during a later examination they weie again loud 
throughout the chest The changes were not associated with an\ 
expectoration or moist rales during this period Our inteipietation ot 
the lapid appearance and disappearance of sibilant rales w'as that in 
both lungs the lumina of the finei an passages w'ere undei going laiia- 
tions in size, lesulting from alterations m bronchomotor oi vasomotor 
tone Aftei observing this phenomenon m definite cases of massne 
atelectasis, w^e desired to determine whether evidence of such a leflex 
could be obtained in uncomplicated postoperative cases Three patients 
with inguinal henna, operated on undei local anesthesia, w'ere caretully 
examined before and after operation In tw'o of the three, sibilant 
rales developed at times and w'ere heard over both lungs posteiioih 
These rales also appealed and disappeared They were much less 
pionounced than those in cases of atelectasis, but they w^ere of a similai 
chaiactei and did not lesemble the crepitant rales heard o\ei the edge 
of the lung wdien it expands on the deepening of respiration The 
rales w'ere heard best from tw'^enty-four to thirty-six hours after 
operation Similar lales w^ere not caused merely b} recumbenc} with- 
out opeiation It w^as our impression, then, that a simple operation 
undei local anesthesia (at least m some cases) had caused a bilateial 
reflex naiiowung of the smallei air passages It is extremeh difficult to 
get absolute pi oof of this action, but such an Inpothesis seems to offci 
the best explanation of the clinical observations 

If the primary causative agenc\ in the production of massne 
atelectasis is a bilateral reflex, how' is the usual striking unilateral foim 
of the condition produced’ The answ'er to this question is twofold 
First, perhaps the more common form of this condition is not the 
massne unilateral atelectasis, but the less extensne bilateral condition 
Ewdence that the latter is an important and serious postoperatne pul- 
monan complication is gradually accumulating, although it is much 
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more difficult to diagnose clinically than the unilateral type (Bergamini 
and Shepard and Hirschboeck *) It may be that most of the con- 
ditions now diagnosed as postoperative bronchopneumonia will be found 
to arise as bilateral lobular atelectatic areas, just as unilateral massive 
atelectasis was not until recently differentiated from postoperative 
pneumonia In the second place, while the initiating reflex condition is 
bilateral, unless the obstruction of the air passages in a part of the 
lung becomes complete or acts as a reverse check valve (thus, allowing 
air to pass out of, but not into, the lung), massive atelectasis in its 
recognized unilateral clinical form will not occur Undoubtedly, there 
are secondary factors which influence the completeness of the obstruc- 
tion One of these, we believe that we have demonstrated to be a 
continued unilateral posture of the patient If massive atelectasis 
occurs, the dependency of one lung for some reason causes the local- 
ization of the process in this side The mechanism that causes this 
localization has not been demonstrated The initial reflex is probably 
vasodilative in character The most striking histologic feature found 
post mortem in massive atelectasis is an extreme pulmonary congestion, 
almost an angiomatous condition (Bradford,® Santee,^" and Bergamimi 
and Shepard This is probably the one outstanding difference in 
the lung between postoperative massive atelectasis and pulmonary col- 
lapse caused by the pressure of a hydrothorax or pneumothorax Quite 
possibly, obstruction becomes complete on the dependent side in massive 
atelectasis because of greater congestion in the dilated pulmonary capil- 
laries By whatever method posture induces localization of the atelec- 
tasis, however, it may play a role even in patients who are placed on 
their backs It is much easier for most patients to roll on their right 
side after laparotomy, especially after the more common incisions on the 
right side of the abdomen In a formei paper (figs 5 and 6, 1925), 
the position that these patients with massive atelectasis assume for com- 
fort was illustrated It was presented to show why the asymmetry 
of the chest and of the respiratory excursion was not at once obvious. 
It IS possible, however, that this position, which may mask detection 
of the condition and which is assumed for comfort, may also be responsi- 
ble for the localization of the pulmonary lesion The cases of contra- 
lateral collapse which were extremely common following wounds of the 
chest (Crymble^®) may well be examples of this suggestion that a 


16 Bergamini, H, and Shepard, L A Bilateral Atelectasis (Massive Col- 
lapse) of Lung, Ann Surg 86 35 (July) 1927 

17 Santee, H E Bilateral Massive Collapse of Lung, Ann Surg 85 608 

(April) 1927 

18 Crymble, P T Gunshot Wounds of the Chest Brit J Surg 5 363 
(Jan ) 1918 
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unilateral posture determines the localization of atelectasis in the 
dependent lung 

An obvious corollary to this idea of the influence of postme is that 
after operation the patient should not be allowed to remain constanth 
in one position He should be turned from side to side so that the 
dependency of one lung does not occur, paiticularh during the imme- 
diate postoperative period 

Undoubtedly, othei secondary factors besides posture greatly hasten 
the completion of the obstruction of the smallei air passages Jackson 
and Lee have particularly stressed the secretion of a thick tenacious 
mucus This is probably one of the most important elements in the 
completion of the obstruction, although we feel that the obstiuction is in 
the small peiipheial air passages lather than in the main bronchi A 
diminution m the lespiratory force may be anothei important factor 
When, by these piocesses, a major poition of one lung is shut off 
from respiratory exchange, it soon becomes atelectatic, and a compensa- 
tory factor affects the process m the remaining lung It is a common 
observation that as the lespiratory excursion of the atelectatic lung 
diminishes, that of the other lung increases In 0111 opinion, this is due 
to a compensatory hyperventilation of this lung which, in spite ot the 
initial bilateral pulmonary reflex, prevents the development of any 
seiiotis obstruction m the small respiratory passages of the second side 
Our conception of the development of unilateial massive atelectasis 
IS, then, as follows 1 Initial pulmonary reflex, (probablj vasomotorl 
causes bilateral partial obsti uction m the periphei al respiratory passages 
2 Secondaiy factois, such as position and tenacious secretion, make this 
obstruction complete on one side in advance of the other 3 W hen 
this occurs on one side compensatoiy hyperventilation of the othei side 
keeps these latter respiiatory passages open (should this not occur, bilat- 
eial atelectasis is produced) 4 The air on the side of the bionchiolar 
occlusion IS absorbed within a few hours (or moie raieh may possibh 
be exhausted by a reverse check-valve obstruction (Jackson and Lee 
and the complete pictuie of a unilateial massne atelectasis de\elops 

SUMMARY 

1 A case is repoited in which contralateral postoperative pulmonar\ 
massne atelectasis developed after separate successne operations on 
each kidne\ 

2 Nine instances of unilateral massive atelectasis have been assem- 
bled in which the patient had been King consistent!) on one side The 
posture of the patient seemed to determine the localization of the con- 
dition which was umformlv in the dependent lung 


Jickson and Lee (footnote 10 p 386) 
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3 Observations aie presented favoring the view that the initial 
etiologic factor in massive atelectasis is a nervous reflex affecting both 
lungs Secondary factois then determine the unilateral localization 

Noxr — Since writing this article we have learned of direct measurements of 
the intrapleural pressure in massive atelectasis by Elkin These express numeric- 
ally the greater negative intrathoracic pressure on the atelectatic side which is 
shown qualitatively by the displacement of the mediastinum 
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DISTRIBUTION OF THE SYMPATHETIC RAMI 
TO THE BRACHIAL PLEXUS 


ITS RELATIOX TO SYMPATHECTOMY YPrECTIXC THE 
UPPER EXTREMITY •*= 

ALBERT KUNTZ, PhD, MD 

ST LOCIS 

Exlnpation of the stellate ganglion or section of the gra} raini mIiicIi 
connect this ganglion with the brachial plexus has become a lecogmzed 
surgical procedure, especially m diseases in\ohung the blood \essels of 
the upper extremity The aim of this procedure in diseases of the 
blood vessels is vasomotor denervation of the extremit} Extnpation 
of the stellate ganglion alone, or section of the gia} lami which connect 
it w'lth the brachial plexus, howevei, does not completel} ehniinate the 
sympathetic nerves of the upper limb m a laige percentage of cases 
The operation has failed to produce the desired results in certain cases, 
probably because of incomplete sympathetic deneivation of the blood 
vessels wdiich Yvere involved 

During the progress of studies involving the gray rami as'^ociated 
w'lth the brachial plexus and the distribution of sympathetic fibers in 
the upper extremity, my attention w'as called to the inconstant intia- 
thoracic lamus that connects the first and second thoracic nenes as a 
possible pathw^a} through wdiich simpathetic fibers that leaie the 
S3anpathetic trunk below the stellate ganglion might enter the first 
thoracic neive and become incorporated m nerves arising from the 
brachial plexus Accordingly, the present stiidv of the lower cenical 
and upper thoracic poitions of the SY'mpathetic tiunks and the com- 
municating rami joining the spinal nerves wdiich contiibute to the 
mnenation of the uppei extremit) w^as undertaken m order to obtain 
moie exact knowdedge regaiding the sources of the SYinpathetic inner- 
vation of the upper limb and, if possible, to afford a rational basis for 
an operative procedure that will in all cases effectivel) depine the 
blood Ycssels of this limb of then vasomotor nenes 

Ihe chief sources of S)mpathetic fibers to the upper extremit) are 
the middle cerxical and stellate ganglions These ganglions, as well <is 
the upper thoracic simpathetic ganglions are extremelv lanable Not 
infrequently the middle ceiwical ganglion is absent when it is present. 
It is generalh located about the leiel of the bod) of the sixth cerxical 
lertebra It is usual!) connected through the gra) rami with the fifth 

* From the St Louis UnncrsitY School of Medicine 
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and sixth ceivical nerves, in some instances, also with the foiiith and 
seventh ceivical nerves (Potts, 1925) In some instances the middle 
cervical ganglion lies close to the stellate ganglion In such cases, the 
communicating rami arising from the ceivical sympathetic trunk may 

join the fifth and sixth and possibly the fourth and seventh cervical 
nerves 

A discrete, inferior, cervical sympathetic ganglion occurs but raiely, 
if at all, in man This ganglion commonly fuses with the first thoiacic 
sympathetic ganglion to form a stellate ganglion In some instances the 
second thoracic sympathetic ganglion is also incorporated in the stellate 
ganglion This ganglion varies greatly in size and form It commonly 
lies about the level of the neck of the first rib, but it may occupy a 
somewhat lower position Gray rami arising from the stellate ganglion 
join the seventh and eighth cervical and the first thoracic nerves Not 
infrequently, especially if the middle cervical ganglion is absent, a gray 
ramus from the stellate ganglion joins the sixth cervical nerve At 
times the stellate ganglion sends a gray ramus to the second thoiacic 
nerve The first thoracic nerve also sends a white ramus into the stellate 
ganglion 

Although an intrathoracic ramus of the second thoracic nerve joins 
the fiist thoracic nerve m a large percentage of cases, the second thoracic 
nerve is not commonly regaided as contributory to the brachial plexus 
In foity-eight cadavers examined during the present study, an mtra- 
thoracic ramus connecting the first and second thoracic nerves was 
present bilaterally in twenty-one and unilaterally in nine In the 
twenty-one cadavers in which it was present bilaterally, this lamus 
was described as large m ten, of medium size in seven and as small in 
four In the nine cadavers in which it was present on only one side, 
it was described as of medium size in five and as small in four 

According to statements m the textbooks regarding this inconstant 
ramus of the second thoracic nerve, it may join only the intercostal 
ramus of the first thoracic nerve or only the brachial plexus, or it 
may contribute fibers to both the first intercostal nerve and the brachial 
plexus In the cadavers examined in the present study, this ramus 
joined the first intercostal nerve distal to its origin from the first 
thoracic nerve in only six cases, in all of which it was described as 
medium or Ismail In all the other cases it joined the first thoracic 
nerve proximal to the origin of the first intercostal nerve If the ramus 
in question is small, all of its fibers may still be incorporated in the first 
intercostal nerve, although a contribution of fibers from the second 
thoracic nerve to the brachial plexus is not precluded Not infrequently 

1 Potts, T K The Main Peripheral Connections of the Human Sympa- 
thetic Nervous System, J Anat 59 129, 1925 
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this lamus is actually larger than the fiist intercostal nene In such 
instances, the second thoracic nerve clearl} contributes fibeis to the 
brachial plexus 

The second thoracic neive is commonly connected with the second 
thoiacic sympathetic ganglion oi the sympathetic trunk by a vhite and 
a gray ramus In some of the cases in the present studv, a giay 
ramus fiom the second thoracic sympathetic ganglion oi the swnpathetic 



Fig 2 — Drawing from the cadaver to illustrate lariation in the inconstant 
intrathoracic ramus from the second to the first thoracic nerve 

trunk was traced directly into the ramus connecting the first and second 
thoracic neives (fig I a) In othei cases a ramus from the stellate 
ganglion was also traced into this ramus In all cases m which 
a gray ramus was traced from the second thoiacic ganglion or the 
sympathetic trunk directly into the ramus joining the first thoracic 
nerve, one or more communicating rami also joined the second thoracic 
nerve Not infrequently, a communicating lamus joined the second 
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of small caliber also occur in abundance in sections of the gray rami 
m these cases These observations regarding the frequency of unmyeli- 
nated fibers in the ramus joining the first and second thoracic nerves 
m man were corroborated in sections of this ramus taken from animals 
(cats and dogs) While a small caliber and a thin myelin sheath or 
complete absence of myelin are not absolute criteria of the sympathetic 
nature of nerve fibers, the majority of these fibers in the ramus doubt- 
less are sympathetic 

The foregoing observations show clearly that the intrathoracic ramus 
connecting the first and second thoracic nerves, which is present in man 
m a large percentage of cases, contains sympathetic fibers Whenever 
this ramus joins the first thoracic nerve proximal to the origin of the 
first mtei costal nerve it constitutes a pathway through which sympathetic 
fibers that leave the sympathetic trunk below the stellate ganglion enter 
the brachial plexus 

Recent studies of the innervation of the arteries of the extremities 
in mammals (Hirsch, 1925,^ Wiedopf, 1925,^ and Kerper, 1927)^ show 
clearly that sympathetic fibers which are carried peripherally in the 
larger nerve trunks join the arteries at intervals along their course 
Sympathetic fibers reach the vessels of the extremities mainly via these 
nerves Few if any sympathetic fibers extend peripherally along the 
walls of the vessels The nerves that supply the voluntary muscles 
include not only the sympathetic fibers which, as shown by Boeke 
(1913, 1927)® and others, terminate on striated muscles, but also 
sympathetic fibers which supply the blood vessels in the muscle (Kuntz 
1927) ® As the first thoracic nerve contributes largely to both the 
median and ulnar nerves, the sympathetic fibers contained in it, including 
those which enter via the ramus from the second thoracic nerve when- 
ever this ramus is present, are relatively widely distributed to blood 
vessels and other tissues m the upper extremity 

2 Hirsch, L Ueber die Nervenversorgung der Gefasse im Hinblick auf 
die Probleme der penateriellen Sympathektomie, Arch f klin Chir 137 281, 
1925 

3 Wiedopf, O Der Verlauf der Gefassnerven in den Extremitaten und 
deren Wirkung bei der periarteriellen Sympathektomie, Munchen med Wchnschr 

72 413, 1925 

4 Kerper, A H The Innervation of the Arteries of the Extremities, Thesis, 
to be published 

5 Boeke, J Die doppelte (motorische und sympathische) efferente Innerva- 
tion der quergestreiften Muskelfasern, Anat Anz 44 343, 1913 Die morpholo- 
gische Grundlage der sympatischen Innervation der quergestreiften Muskelfasern, 

Ztschr f mikr-anat Forsch 8 561, 1913 

6 Kuntz, A On the Occurrence of Sympathetic Nerve Fibers in Muscles 
of the Extremities Following Experimental Degeneration of the Spinal Nerves, 

J Comp Neurol , 1927, vol 43 
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In vie\\ of the foregoing anatomic data extirpation of the stellate 
ganglion or section of the gra} rami connecting this ganglion with the 
brachial plexus is inadequate to insure complete s\ mpathetic dener^ ation 
of the blood lessels of the upper extremih in cases in which the incon- 
stant intrathoracic ramus connecting the first and second thoracic 
ner\es is present In such cases, complete spnpathetic denen ation of 
the upper extremit}’' requires extirpation of the stellate ganglion and of 
the upper portion of the thoracic si mpathetic trunk to the lei el below 
the communicating rami of the second thoracic nerie or section ot the 
communicating rami of the second thoracic nerie and am peripheral 
rami arising from the thoracic si mpathetic trunk ahoie this lei cl m 
addition to section of the grai rami connecting the stellate and nuddle 
cervical ganglions with the brachial plexus 



EXOPHTHALMIC GOITER 

PATHOLOGIC CHANGE AS A RESULT OF THE ADMINISTR VTION 
OF IODINE (luGOl’s SOLUTION)'^ 

W WARREN SAGER, MD 
Fellow jn Surger 3 '-, The Maj'o Foundation 

ROCHESTER, MINN 

As earl}^ as 1600 B C , the Chinese used the ash of seaweed and 
sponges in the treatment of goitei empiiically The use of iodine in this 
foim continued thiough ancient, medieval and modern times until the 
intioduction of the pure diug in the tieatment of the thyroid gland 
by Comdet in 1820, which followed closely the isolation of iodine fiom 
the ash of burnt sponges and seaweed by Fyfe Comdet repoited excel- 
lent lesults following the administiation of fiom fi\e to twenty diops 
of the tinctuie daily France used iodine extensivel}' in the Deparfanent 
of the Seine about 1853 It was used m the foim of a powder in the 
food 01 as an ointment, which is an interesting example of the popular 
use of iodine at this time Baumann discovered that iodine was a 
normal constituent of the thyroid gland in 1895, and this gave a more 
reasonable basis foi its use 

Whaiton, in 1656, gave the fiist satisfactory desciiption of the 
thyroid gland and named it A centuiy previously, Vesalius had 
described the gland, and some knowledge of the external defoimity and 
clinical symptoms of thyioid disease was pievalent among the ancients 
The Romans during the time of Caesar believed that a large neck was 
chaiacteiistic of the Gauls and it was lecognized that slaves with bulging 
eyes fatigued easily The ancients of this peiiod, however, failed to 
recognize the thyroid gland as difteient from other glands of the neck 
and spoke of the enlargement as bionchocels 

Parry, m 1786, first described exophthalmic goiter, it was described 
by Graves in 1836 and by Basedow in 1840 This was the most impor- 
tant advance m clinical diftei entiation until the present time, and ranks 
with Baumann’s discovery of the presence of iodine in the thyroid gland 
as a necessary step in the later rational use of iodine in the treatment 
of goiter 

The mortality rate attending thyroidectomy was at first high, but 
was later greatly reduced through the efforts of Theodor Kocher, 
C H Mayo, Halsted, Cnle, Ochsner, H S Plummer and others 

* Thesis submitted to the faculty of the Graduate School of the Unnersity 
of Minnesota in partial fulfilment of the requirements for the degree of Pilaster 
of Science in Surger 3 % November, 1926 
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Plummer/ in 1913, published important data on the clinical and 
pathologic relationship of exophthalmic goitei He diftercntialcd 
exophthalmic goiter and h} perfunctioning adenomatous goiter and thus 
established the clinical foundation for the ad\antageous use ot iodine 
Kendall" isolated thyroxin as a pure chemical comixamd in 1914 
Plummer, in 1922, introduced iodine in the form of Lugol s solution m 
the preoperatne and postoperatne treatment of patients \\ith exoph- 
thalmic goiter, staitmg its use at a time when iodine foi this puipovc 
nas consideied inadvisable and dangerous B} difleientiatmg adenoma- 
tous goiter with hvperthroidism and exophthalmic goitei PlnmiiKi had 
made it possible to aAoid the dangei of indiscriminate use of iodine and 
its subsequent bad results in cases of adenomatous goiter Ihe lack 
of this diffeientiation had been a stumbling block m the progicss ot 
treatment by iodine and had been partially responsible for its unpopu- 
larity The use of iodine in the treatment of exophthalmic goitci wa*' 
the lesult of obseivations begun bj Plummei in 1913 In an article pub- 
lished in 1925 he says, “While preparing an article for publication in 
Oxfoid Medicine, I suddenly became convinced that theic arc main 
reasons why the action of iodine might ha\e been mismteipicted Tin 
chief of these was the lack on the pait of obseneis of a con elation ot 
the fluctuating findings throughout the couise of the disease on .i ckai- 
cut hypothesis of the piesence of two factois whether oi not the tactoi^ 
aie two pioducts of the thyioid gland ’ ® 

The theor) on which Pluminei first used iodine nas ba‘>cd on die 
assumption of two thyioid secretions m cases of exophthalmic goitci 
the fiist a noimal secretion, the second an abnoiinal one, the noimal 
secietion causing the symptoms of hypeitlnroidism. the abnormal 
causing the chai actei istic toxic s)mptoms and the latio between tlu 
two secietions \ai\ing at difteient times in the couise of the divc.i^e 
being influenced by the amount of iodine picscnt, the degree of stnmil.i- 
lion. the training and fatigue of the theroid gland and piobabh unknown 
factors With regaid to the training of the gland Plummer wiite- 
"Ihe Inpothesis that periods of intensne stimulation alternating with 
peiiods of 1 emissions, pioiided exacerbations and remissions happened 
to he faioiabh timed, will cause a plnsiologie as well as an anatomie 
Inpeitiopln of the tlnroid has, like most of the Inpotheses pre^'cnted in 

1 Plummer. H S The Clinical and Pathological Relationship of Snnpl* 
and Exophtlnlmic Goiter, A.m J M Sc 146 790-795 1913 

2 Kendall E C The Isolation in Cr\stalhne Form of the Compound 
Containing lodin whicii Occurs in the Tlnroid Its Clinical Katnrc and I’m "o 
locica! \cti\it\,Tr \ \m Pine 30 420-449, 1915 

3 Plummer, H S The Function oi the Tlnroid Gland Collected Pgi 
01 The Maao Chine and The Maao Eoundalion 17 473-4‘<9 192^ 



880 


ARCHIVES OF SURGERY 


this paper, been daily checked against the findings of the disease in the 
analysis of cases under obseivation ” ^ 

Pluminei writes with legard to iodine “Many reactions that might 
follow the administration of iodine weie consideied The complete 
lodinization of the ^loxin molecule in the tissues of the bod} seemed 
possible but not piobable That the iodine might lead to more complete 
lodinization of thyroxin in the gland or that it might block its dischaige 
seemed moie probable Ii respective of the degiee of stimulation 
the thyroid will not elaborate much of the abnoimal secretion if a 
sufficient amount of the iodine is available ” ® 

The pathology of exophthalmic goiter has been well desciibed by 
MacCallum,® Wilson,® Hamig ‘ and others who suppoited the Aie^v that 
there aie constant pathologic featuies and by Viichow, Kochei and 
otheis who opposed this view 

Maiine’s® wmrk on the lelationship of iodine to the pievention of 
hyperplastic changes in the thyioids of dogs, following resection of pait 
of the gland and the relationship of iodine to the hyperplasia of exoph- 
thalmic goiter, that of Halsted, Victoi Horsley® and otheis on the 
hypertrophy of the thyroid following the lemoval of part of the gland, 
with Halsted's obseivation that if the gland of a female dog is 
removed before pregnancy the pups at birth will have enlarged thyroids , 
the work of Giordano and Caylor,^^ who in studying the thyroids 
removed after ligation of the stiperioi thyroid artery found that there 


4 Plummer, H S Functions of the Normal and Abnormal Thyroid Gland, 
Oxford Medicine, New York, Oxford University Press, 1921, vol 3, pp 839-873 

5 MacCallum, W G The Pathology of Exophthalmic Goiter, JAMA 
49 1158-1162 (Oct 5) 1907 

6 Wilson, L B The Relationship of the Clinical and Pathologic Aspects of 
Exophthalmic Goiter, Northwest Med 5 1-5, 1913, The Pathology of the Thyroid 
Gland m Exophthalmic Goiter, Am J M Sc 146 781-790, 1913, Notes on the 
Pathology of Simple and Exophthalmic Goiter, M Rec 84 373-378, 1913, A Studv 
of the Pathology of the Thyroids from Cases of Toxic-Non-Exophthalmic Goiter, 
Journal-Lancet 34 93-97, 1914 

7 Hamig, Gottfried Anatomische Untersuchungen uber klorbus Basedowii, 
Arch f khn Chir S5 1-68, 1897 

8 Marine, David On the Occurrence and Physiological Nature of 
Glandular Hyperplasia of the Thyroid (Dog and Sheep) Together with Remarks 
on Important Clinical Human Problems, Bull Johns Hopkins Hosp 18 359-364, 


9 Horsley, Victor The Pathology of the Thyroid Gland, Brown Lectures, 

Lancet 2 1163-1164, 1886 , j r t» 

10 Halsted, W S An Experimental Studv of the ThjTOid Gland of Dogs 

with Special Consideration of Hypertrophy of this Gland, Rep Johns Hopkins 

HosD 1 373-422, 1896 , 

11 Giordano, A S , and Caylor, H D Histological Study of the Effect of 
Ligation of the Thyroid Vessels in Exopthalmic Goiter, Surg G\nec U 
36 75-80, 1923 
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are changes at the superior pole of the gland similar to tho«e dc'-cnhcci 
b\ ^Marine in the Inpei plastic glands of dogs and sheep lolloiMiig tlie 
administration of iodine, and the excellent results obtained In Phim- 
mer’- following the administration of iodine preopei ati\ el\ to jiaticnt- 
with exopthalmic goiter (thus loweiing the surgical mortalit\ irom ^ 5 
to 1 i>er cent, and causing the almost complete cessation ot pieojitiatnc 
ligation) led to the piesent stud\ to determine whether these tlni oub 
were showing histologic changes as a lesult of this treatment 

The thjroid gland wdiich has undeigone the charactcn‘^tlc exoph- 
thalmic changes is slight!} larger, and there is an increase in the xa'-cu- 
laiit} and an increase in the stioma especial!} late in the sequence, as 
pointed out b} Mai me There is an mcieasc m the numbci oi tlic cells 
lining the acini wdiich \aiies gicatlv in diflerent glands and otten in 
the same gland, and a change in Upe from cuboidal to coluinnai in 
the epithelial cells lining the acini Theie is an intolding which jno- 
duces hillock-hke eleeations into the acini oi shaip piojections Ihc 
colloid is less than in the noimal gland and ma} be almost absent In 
the lumen of vaiious acini sprighke pioeesscs, as desenbed b\ Mae- 
Calluin and Wilson, aie found Scattcied throughout the gland are 
numeious l}mphoc}tic cells which ma} be aiianged in the foim ot a 
hmphoid nodule oi be present m areas without appaient airangcnient 
Mauoscopicall} the supeificial blood \cssels appear laiger than in the 
noimal gland The cut surface appeals “meaty ’ with a line lobulatmn 

Pre\ious to this stud}, Biodeis had noted a change in the tlniuid 
glands wdiich w^ere bi ought to his laboiaton for diagnosis iollowmg 
the administiation of Lugol’s solution The frozen section showed less 
columnar epithelium and Inpeiplasia, and there was more difiicultc m 
making a diagnosis At this time also, clinical results pointed to a 
change m the gland Plummei noted “The disappeaiaiicc ot the 
chaiacteiistic nercous phenomena including the crisis death, cessation 
in the development of exophthalmos and m some cases lapid legiession 
with a icduction of the entire ph}siologic status to that of Injiciiunc- 
tiomng adenomatous goiter except for the anatomic findings ui the 
tlnroid the exophthalmos and minor plnsical findings which remain an 
itulex of the preexisting status unless the patient is too near a inoi ibund 
state befoie iodine is stalled 

With the disappeaiance of the toxic s}mptoms the basal metabolic 
rate began to drop this led Plummei to conclude that the .ibnonin! 
piodnct had a catahtic action Cases, howeecr, in which the s\ni]>tonis 
were due apparent!} to an excess of tlnroxin alone showed little eh mge 
m the clinical picture or metabolic rate Plummer said \o <lrop oi 

12 Plummer H S and Booihln \\ M The Vtluc oi lofhn m T'o;’- 
thilimc Goiter T Town M Soc 14 (/y-7^ 1924 
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basal metabolism is obtained m those cases with high basal metabolic 
lates and in wdiich the clinical pictiue is entiiely attiibutable to an 
excess of tl^ioxin in the body, hoAvcAei, theie is some eMdence that 
(odine tempoiaiily to a degiee checks deliveij of thjioxm ’ ^ 

This lemaikable change in the patient was accompanied b} a pal- 
pable change m the th 3 ioid gland on physical examination The change 
111 the clinical pictuie, falling metabolic late, lelief of toxic siiniitoms, 
impiovement in the geneial condition and palpable change in the gland 
suggested an anatomic condition less active than that befoie the adininis- 
tiation of the iodine The cases in which the basal metabolic late did 
not fall, showung little change clinicall}^ Aveie not in\estigated sepaiately 
It IS piobable, hoAvevei, judging fiom this stud) that active hvpeiplasia 
and hypeitwphy of the gland lemain 

It was lealized, as pointed out by Wilson,^® that the only w^ay in 
wduch the pioblem could be appioached wutbout laying oneself open 
to eiioneous conclusions due to changes in the gland bi ought about^by 
1 emissions, eiioneous clinical diagnoses, pievious lodmization in the 
supposedly noniodinized cases, the possibility that individual thyioicls do 
not absoi b iodine m like amounts with similai i esults and othei unknoivn 
causes was by a compaiative study of the glands in a laige numbei of 
cases, in some of which iodine had been gnen Hjpei plastic glands 
weie chosen m cases in which exophthalmic goitei had been diagnosed 
pieMOUs to opeiation and which weie fiee fiom adenomas laige enough 
to cause lecognizable defoimity macioscopically, and lelatnely fiee 
fiom small adenomas only detectable inici oscopically This selection of 
glands 1 educes the peicentage eiioi fiom wiong diagnoses to a fi action 
of 1 pel cent, accoi ding to Plummei 

The method followed in this senes ivas to study the epithelium of 
the acini, the connective tissue, blood lessels and lymphocjtic cells of 
the stioma and the colloid found in the acini, and to compaie and con- 
tiast the 1 esults (ivith and without the aclministiation of iodine) 
Paiaffin sections of 200 thyioids weie studied, 100 of the patients had 
leceived Lugol’s solution and 100 had not Onlj' those glands which 
showed pathologic changes chaiactenstic of exophthalmic goitei as 
mentioned weie selected The pathologic changes iveie giaded on a 
basis of 1 to 4 All the thyioids weie, in this mannei, divided into four 
gioiips, 1, 2, 3 and 4 The giade lepiesents a qiiantitatne estimate of 
the extent of pathologic change as shown in the table As an example, 
in a case in ivhich iodine had been given colloid ivas giaded 4, meaning 
that the gland belonged to the gioup containing the most colloid, h)pei- 
plasia was giaded 1, columnai epithelium was giaded 1 and the number 


13 Wilson, L B Personal communication to the author 
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of hmphoqtes was graded 1, meaning that in thc=:c three lii'-tolotrie' 
details the gland belonged to the group showing the lea<t patholoenc 
change of all the four groups The figures arc plotted in cu»\e- to 
show' the results graphical!} (figs 1 2 and 3) 

Ihe lesults of animal experimentation are diceiis^ed in the eon- 
sideration of the results obtained b} a stud} of this <^cnc': oi ea^t^ biu 
It should be held clearl} m mind that the onh relatinn'^hip i-s an ana- 
tomic similaiit}', and the fact that in both cases iodine had heen guen 
The fact that iodine in both cases is associated with ‘•imilar ainU'mic 
changes gnes a false impression of an identih of ph}Siologic puKC'^i-. 
for which theie is so far no pioof The animal expeiimcntatinn In^ 
been cairied out under conditions which produced iodine ckiKamw oi 
glandular deficiency, while the physiolog\ of exophthalmic goitei k 
much moie complicated and deals wntli main plnsiologic procc^sc^, \(.t 
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unkiiowm, as etiologic factois Giordanos and Catloi s woik on 
ligated tlnroids is also discussed Heic again the iiichmon has onh 
an anatomic basis, except foi the clinical fact that pieoperatnc ligation 
IS lareh necessar} since the intioduction of iodine 

CIIAXGC IX \MOLXT O! COLI Oil) 

The most noticeable change in the tlnioids aftci the admmisuatiou 
of iodine is the mcieasc in the amount of colloid V t\pieil tluroid in 
exophthalmic goiter, as has long been recogniml has little colloid 1 lit 
amount of colloid mat be so inci cased as to gi\c ,i histologic jiKture 
siinilai to that of colloid goiter in which there aic Inpcrplastic arti- 
Thc colloid in these tlnroids also stains hghtei and docs not jirc'cnt the 
taeuolnted appeal ance that is found in eases of exophthalmic goiter in 
which iodine has not been gnen (figs 4 and 5) 'Ihe cut suriue of 
thc<e glands is similar to colloid glands macroscopicalh The tolhclcs 
aie filled with cleai \iscid colloid which make= the gland aptaar tr'*r‘-- 
lucent and a lighter red 
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Fig 1 —Comparative amounts of colloid in the thyroid glands in cases of 
exophthalmic goiter m which iodine was and was not administered, in this and 
the following figures the solid line represents the number of glands and grading 
when iodine was given, and the broken line when it was not eiven 
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Fig 2 — Comparative degrees of hyperplasia of the thyroid gland in cases of 
exophthalmic goiter in which iodine was and was not administered 


■aaBBiaaafBi 
—pJaeaBBaaBiBi 

^^iiaBBBBaBaBa 

■liBBaaaaaaaa 
Smbbbbbbbbbb 
iBBaBBaiBB 
iBBaiaaiaa 

S BBiaBBBB 

BBflSBBBB 

■BBBaaBBBB 

Issksk:: 


S BBBI 

aiai 

BBBBaaa 
aBBBBaa 
|b BBBBaaa 
■b BaaaBaa 
Ib BBBBBaB 

|i ::::::: 

■l BBBaBBi 
■I BBBBBBB 
■8 BBBBBBB 
BfaBBaB 
tBiaaBB 
BBiaaBB 
BBBaaaB 
__ BaBBBBB 
■b 8BBBBBS 
IB BBiBBaa 

■iaBBBBBBS 

B BaaiBaa 
BaaBaaa 
■a BBBBBBB 

H BBBBBiB 


aaaa 
t BBaa 
I BBaa 
j BBaa 
[BBaaB 


laaaaaBaaaBBBaBaaaaaaB 
aaBBBBaaaaaBaaaaaaflBBB 
aaaBBBaaaBBBBaaaaBBBBi 
BBBiBiaaa aaaaBaaaBBaBaaBaaaaaaB 
BBBlBaiBiBBaaBBBaBBaBaaaaBBaaBaB 
aaBaiaaaaa aaBBBaaaaaaBaaaaaaaBBB 

— 1 aaaaBaaBBaaaaaaBBBBaaa 

BaaaaaBBBaflBBBBBBBBHB 
laBBiaaaaaaaBaBBBBBaaaB 
iBBiaaaaaaaaaaaBBBaBaBB 

!!m!!9!999K9999!!!! 


>aaaa 

es» 

fSSS 

BBBBI 

BBBB 

BBBB 


BBa 

aaa 

aaa 


laaaai 

laaaai 

iBBaai 

is8:i 


BBBB I 
BBaa I 
aasB I 


flBBB 
■ BBB 


sus 


K bbi 

BBI 


BBBBBBBBB B 


laaBBaaaaaaBBaflflflBBBBB 


BBBl 

alBL 

BBBB 

BBBB 

BBBB 


BBBB 

BBBB 

BBBB 


.^BBBaaBBBBBaBBBBBBBBBBBBBBapBaBBBBaBBBBBBBBBBBal 

BBaBaBaBBBBBBBiBBBBBBBaBBaBBBBBBBBBBBBBBBBBBBBBBF 


BaBaaaaaBBBBBaaBBBBBaaBaBaaBBaBBaBBavBBBBBaapsaaB 

BBaBBBBaaaaBBBBaaaBBBBaBaaBBBaaaBBBaaBaaaBaBaaial 

BaaBSBBBBaaBBBBBaBBBBaaBaBaaaaBBBaaaBBBBBaBaaaaafl 

!!!9999999i99999999!999!9E99S99999!S!SE9!S!S!S!Sl 


■■'■■■■■■■ESfiEEEEEESEESS! 


BBS BaaBBaBBaaa 

aBBBaBBBBaa 

BaaBBaBBaaa 


. ss:s:ss:s8:bsiiiiiiiiiii 

-!!! 9 :;888:::s88:::8S8::::sk 

;::s::888::::::sK:8a::: 

BiaaBBBaaBaalaBiBBBBBaaa 
aBaaaBBaaBaBaaaBtBBBBBBBa 
BaBBBBaaaaBaaaatBaaBBBaa 
aaBaaaaaaaaaiiBB BBBBBBBB 
BBBBBBaaaaaaBiaiBBaaaaBB 
- BBBBaaaBaBaaaaaBaaaaaaaa 
:a aBBBaaBBBBaaBBaaBBBBaBBB' 


BBBBBaBBBBBaBBBaBBBBaBi 

aaaBBSaaaaSSaaaaaSSaaaBBaiBBiaBBBaiiiiaiiiiiBaeaBl 


BaBBaBBaBBBBBBaBBaBBBBaaBaBaaaaaBaaaBB 
BaBBBBBBBBBBBBBBBaBBBaaBBBrr^— 
BBBBBBBBaBBaBaBBBBaBaBBaaail 


laaaaBBBBaaBaaaBBBBaBBaBa 
laiaaBaaaaaBaaaaaaBaaBBaB 
iBlaaaaBaaaBBi — 


laBaaa BBBBBaaaBaaBBB 

“15 


r::::::::::: iiiiiiisssssssisssss:ss8!::s:8!8::::s8:8i::sss:8:i 

8888S888888888SSS8888888888S8888888888888888888888S88|88S88bmI 

88888S8888888SSS88SS8SaaBa8aBaBaBBBBBBBBBaBBBBaBBBaaatBBBaBaaB_l 


JTo of cases 10 

Fig 3 —Comparison of the amount and extent of columnar epithelium in the 
thyroid gland in cases of exophthalmic goiter in which iodine was and was not 
administered 
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Marine and M illiams m I90S published the re=uit^ nt p ‘-luU, ot 
caenteen patients \Mth exophtlialmic goiter who hpri bctn treated With 
iodine preoperatneh and came to the conchi'-ion that tlicrc wa^ an 
increase in the colloid following lodnnzation The “^tiKh to ghnn- in m 



Tig 4 — A. tluroici gland (after the administration of iodine) in wlnun C'dI 'd 
was graded 4, Inpertropln graded 1 and Inperplasia graded I X 1-d 



Fig a — \ tlnroid gland (after the administration oi iodine) in a’cii c > o 
"as araded 3 and Inperplasia and Inpertropln each graded 2 120 

patients was a small part of the work rcixirtcd which <h-ein'ed ndh 
the cflect of iodine on the Inperplastic glands of dog- 1 Inroid gh ri- 
iroin dogs sheep and other aniniaK were studied llcperph-'-’ '• 
Imnight about In a rcinoaal of part of the glaml J lit nre-t u »>, - 

14 Marine Daeid and William- W W Tie Rel'tiui <. I< (> t •< • < 
5^ UHtnro OI t! e Tlnroid Gland \rch Int Med 1 ''40-'-4 ( M- » o: 
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hjperplasia and h}pertroph 3 was recognized b\ Wagener m 1884 and 
described clearh b) \ ictor Horslc} in 1896 A\'elch '' in 18-‘^S also 
mentioned the phenomenon and described Halsted s work on the sub- 
ject Halsted"® mentioned in addition, the part pla^ed bj iodine in 
the preiention of Inperplasia Horslej had prcMoush found (1886) 
that, following partial remo^al of the t'lnroid gland from dogs Inpcr- 
plasia and hjpertrophj occurred with engorgement of the blood \essels 
and diminution of colloid In one case the dog was killed 160 da^s 
after operation The animal a toiing female had exercised the func- 
tion of a parent and inci eased in weight and size during this pciiod 
Horsley said ‘The lobe of the gland that was left became Inpcr- 
trophied so as to be four to fiie tunes its normal size Increase 

in the actiMt} of the oigan appeared therefore to cause a decrease in 
the consistence of the colloid and this was contrasted with the greater 
solidification of the acinal contents that occurred when the function of 
the gland w as less actn e ” 

Osw’ald,^® m 1902, called attention to the tact that the iodine content 
of goiters laries directh with the amount of colloid present This was 
a step m ad\ance, as Baumann who had disco\ered the presence of 
iodine had drawm the erioneous conclusion that there was alwais less 
lodme in goiters than in normal thjroid glands which Oswald points 
out, was a result of his dealing with glands that contained little colloid 
Marine and more recentlj , Cattell concluded that the amount of 
colloid and iodine Aaned proportionatel.v 

I found that m se^ent\-SIx of the total 100 glands studied, there 
were more marked changes (graded 4) in the colloid after the adminis- 
tration of iodine In these the colloid was e^enl^ dislnbutcd and dis- 
tended practical!} all acini of different parts bl a section Twent\-two 
of the glands were graded 3, the\ showed slight!} less colloid there 

15 Wagener Ueber die Folgen der Extirpation dcr Schilddrii^e inch \’cr- 
suchen an Thicren \\ icn mod Bl 188-1 nos 25 and 10 

16 Horslej, Victor \ Discussion on the Pathologi of Exophtlnhnic Goiter, 
Brit M J 2*895, 1896 

17 Welch, V H Demonstrations of Pathological \natoiTi\ Microscopical 
Specimens of the Tlnroid Gland -\ttcr Partial Extirpation M New-, 3 4=;5, 
1888 

IS Halsted M S Factors \Mnch Ma^ Be Concerned in Causing Hsper- 
tropln Of the Tlnroid Gland and the Effect of Excision oi this Organ upon 
Other oi the Diictle-s Glands, Tr \ \m Pins 28 127-13a 1913 

19 Oswald \ Die Chemie mid Plnsiologit dcs Kropies \ irehov > \rch i 

path Aiiat 169 444-479 1502 , n , i 

^0 Cattell R B The Pathologi of Exophthalmic Goiter \ ili'toJogicai 
and" Chemical StudN of the Change EoIIowing \dmmntraiion oi Iodine I Lugo! s 
Solution) Boston M & S 1 192 0S9-996 I«2s 
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Ijemg aieas in winch (he atnn i^cie full of colloid but also small aieas 
in ^^hlch il was almost absent Colloid in the othei two glands of the 
gioup was giaded 2 In the 100 othei glands (no iodine having been 
given) twehc wcie gi.idcd 4 .is to colloid, fouiteen w'eie giaded 3, 
twcnt}-si\ wcie giaded 2 .ind foit} -eight w'eie giaded 1 

In the cases in which iodine w.as gnen and in those in wdnch it was 
not gnen, the amount of colloid inci cased as the amount of hypeiplasia 
deci eased, a point mentioned in 1908 In Mai me and Williams as tiue 
m general foi tlnioid glands '\s a check on the accuicacy of the giad- 
ing, the a\ei.ige giadc of In pci plasm in c.ich of the foui giades of 
colloid was estimated in both t\pes of gland This also gives cleaily 
the idea of the nneise latio between the amount of colloid and the 
extent of In pei plasm In the thntccn glands (without the administra- 
tion of iodine) giaded 4 foi colloid, the .nci age giadc of hypeiplasia 
was 1 53, m the fouiteen glands giaded 3. the .aveiage giade of Inpei- 
plasm was 1 55 m the twent\-si\ glands giaded 2, the avciage giade of 
}nj>eiplasia was S 7, .iiul m the foit\-cight in which colloid wms giaded 
1 the a\eragc giadc of Inpeiplasia wms 3 76 Aftei the administiation 
of iodine sc\enty-si\ of the glands wcie giaded 4 foi colloid wnth an 
a\eiage grade of Inpeiplasia of 16. twent\-two wcie giaded 3 wuth 
an a\ei.age giadc of hxpcipl.ism of 1 9 and twent} w'cie giaded 2 wuth 
an a\ei.agc of grade 3 foi In jici plasm 

Attention should be dncctcd to the woik of Gioiclano and Cayloi 
with regaid to the cfiect of hg.ition of the supcnoi pole of the thyioid 
gland on the histologic appeal anee of the gland, before iodine wms used 
and in the picopciatne piepaiation of patients foi paitial lobectomy 
“The most constant finding of the cailj pciiod in the sections taken 
near the ligated aieas wms a lendenc) foi the lumina of the follicles 
to be large and filled with colloid ’’ Summai izing, it may be concluded 
that as the thyioid is lodmi/cd the amount of colloid met eases and the 
hypeiplasia and hypeitiophy deciease A leview of some of the experi- 
mental wmik in animals shows an inteiesting lelationship between hyper- 
plasia, colloid and iodine deficiency m this gioup The investigations of 
Marine and Giordano and Cayloi on the glands of human beings show 
the same anatomic pictuie wnth legaid to colloid that I have noted 

CHANGE IN DEGREE OE HYPERPLASIA 

The wmid hyperplasia is used here to descube a condition in the 
paienchyma of the gland in wdnch the number of cells appeared to 
increase, although this wms not proved The hypeiplasia noticeably 
decreases aftei the administiation of iodine, which coincides wath the 
relationship of colloid and hypeiplasia (figs 6 and 7) With the dis- 
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cmsion of hyperplasia the question of mitosis arises, but since I noted 
the condition so infrequentl} it is not of significance here 

In forty-eight glands (without iodine) graded 4 Inperplasia was 
graded 3 in eighteen, in eighteen it was graded 2 and in'sixtcen it was 
graded 1 In fourteen glands, after the administration ot iodine, Inpcr- 



Fig 6 — A tluroid gland m which colloid was graded 2 and Inperplasia and 
hjpertrophy each graded 3 (no iodine was administered), X 120 



F,g 7 — ,v tlnroid gland (after the administration of iodine) in which colloid 
was graded 2 and Inperplasia and Inperiropin each graded 3 , X 120 

plasia was graded 3, in thirt>-{our it was graded 2 and m fiftv-two it 
w as graded 1 As w ill be show n w hen the grades for the \ arious dt grtes 
of hxpertropln are gnen later, there is a direct relationship between 
Inperplasia and Inpertropln, while that between colloid and Inperpla^-ia 
IS indirect 




5 IGLR—L \ OPH / HAL MIC GO 1 1 BR 


889 


Mai me, in w i iting on the pathologic anatomy of exophthalmic goiter, 
stated that as the colloid accumulates m the gland dm mg a legressive 
stage, the high columnai epithelium with its mfoldmgs slowly returns to 
cuboidal If the iinolution to a colloid t>pe of gland is complete, the 
mfoldmgs take on moie of the appeaiancc of small tufts of stroma 
jutting into the folliculai lumen coreicd with the prevailing type of 
epithelium Mai me and Lenhait,-’ discussing the reversion taking place 
m the thjioid m cases of exophthalmic goitei not Heated b) iodine, 
described anatomic changes that cannot be dilTeientiated from the change 
which takes place m the gland m exophthalmic goitei aftei tieatment 
with iodine, except that after tieatment uith iodine there seems to be 
more of a tendencj, foi the lupcipkisia to disappeai without leaMiig a 
tiace of its piesencc m the foim of the tufts ahead} described 

Halsted, in 1896, piedicted the foiegomg anatomic changes m the 
goiters aftei iodine had been gn cn, although he was discussing the 
anatomic changes which would lake place duiing ie\ersion of an 
exophthalmic gland to a noimal anatomic state “Change backw'ard 
from h}pei tropin to noimal would be a simple mattei , the shimkage of 
the epithelium, the atroph} of the new' if indeed the\ aie new blood 
^essels and the formation of normal colloid, would accomplish the 
transition ” 

The experimental production of h}peiplasia and hypertioph} by 
Horsle}, Mai me, Loeb and otheis-- m the tlnioid glands of dogs, 
guinea-pigs, monke}s. sheep and goats was umfoimly successful All 
agreed, wulh the exception of Loeb, that the administration of iodine 
would either pie\ent h}perplasia in these glands oi cause it to decrease 
or disappear Loeb found that the administration of iodine m guinea- 
pigs had no eftect on the h}peiplasia of the gland and concluded that 
there w'as a slight mciease in the Inpeitiophy and hyperplasia in his 
animals aftei they had received iodine Gioidano and Caylor obser\ed 

21 Marine, DaMcl, and Lcnliart, C H Ihc Colloid Glands (Goitres), Their 
Etiologi' and Phjsiological Significance, Bull Johns Hopkins Hosp 20 131-139, 
1909, The Pathological Anatomi of the Human Th 3 roid Gland Arch Int ^led 

7 506-535 (April) 1911, Pathological Anatomj of Exophthalmic Goiter, ibid 

8 265-316 (Sept ) 1911 

22 Loeb, Leo Studies on Compensator} H}pertrophy of Tlnroid Gland 
IV The Influence of Iodine on Hypertrophy of the Thyroid Gland, J M 
Research 41 481-494, 1919-1920, Studies on Compensatory H}pertrophy of the 
Thyroid Gland V The Effect of tiie Administration of Thyroid, Th}mus Gland 
and Tethelin and of a Meat Diet on the H}pertrophy of the Th}roid Gland m 
Gumea-Pigs, ibid 42 77-89, 1921 Loeb, Leo and Kaplan, E E Studies of 
Compensatory Hypertrophy of the Thyroid Gland VI The Effect of Feeding 
Anterior Lobe of the Pituitary Gland on the H}pertrophy of the Th}roid Gland 
in the Guinea-pig, J ll Research 44 557-578, 1924 
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m the glands remo^ed folIo^Mng preoperati\c ligation an incrca'^e in the 
number of spnglike piocesses, uhich ItlacCalliim has considered the 
remains of h}perplastic tufts, uith a decrease ot the amount ot actual 
h}^perplasia 

IMarine suggested that the reason for the infolding that accompanies 
h}perplasia is mechanical, dependent on the increase in the number ot 
cells, AMthout a coi responding increase in the acinus Marine and 
Lenhart, in 1911, called attention to the fact that these mfoldings arc 
less maiked in nonencapsulated glands, as in fish 

The change taking place in the gland in exophthalmic goiter alter 
iodine has been given is similar to that desciibcd b} Marine during 
re\ersion in exophthalmic goiter and similar to uhat Ilalstcd picdicted 
uould occur during reieision of a h 3 perplastic gland to normal A 



Fig S — A tinroid gland in iihidi colloid was graded 1 and Inpcrtropln and 
hyperplasia were each graded 4 (no iodine was administered) , X ^20 

re\ie\\ of some of the experimental work shows a dose relationship 
between h^pertroph} hyperplasia, colloid formation and the ingestion 
of iodine and the anatomic pictures, after the administration of iodine, 
are similar to those obsereed in this stud) Again, in rcMcwing tiic 
work of Giordano and Ca}lor, a similar anatomic picture is noted It 
IS probable that, m the case of the ligated tlnroid, much the same con- 
dition IS produced as b} remoeal of tlnroid tissue, while the admmistia- 
tion of iodine brings about a condition of the gland which is more iicarh 
normal plnsiologicalh and anatomicalh 

CIIVXGC IX DnOKHC OF II\PnRTKOPin 

I haAe considered that the extent and nature of the columnar epithe- 
lium proMded an index of the degree ot Inpertropln 'I he column ir 
epithelium also changed after the administration of iodine ft wa- not 
present in as large qiiantiU 'I here was a marked increase in the amoimt 
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of cuboicial epithelium lining the acini (figs 8 and 9), a certain \anable 
percentage of which was low cuboidal and some so flat as to lose e\en 
the characteristics of low cuboidal epithelium, the cells being low m 
proportion to their width at the base In the cases in which iodine 
was gnen. the extent of columnar epithelium was ne\er graded 4, 
whereas of the other 100 it wa^; graded 4 in fourteen it was 
graded 3 in twenU-tour and thirt\-5ix respectneh, graded 2 in eighteen 
and twent} -eight respectneh and graded 1 m fi ft} -eight and twent}-two 
respectn eh 



Fig 9 — A. tlnroid gland (after tlie administration of iodine) showing actue 
h\perplas!a and also a large amount of colloid suggesting that the appearance of 
colloid is the first change tollowing lodiniration , X I-O 

The decrease obser\ed in the amount of Inpertropln agrees with the 
conclusions of Marine and W ilhams m 1908 and of Catteli and Rien- 
hoff in recent papers w Inch w ill be re\ lew ed later 

It is interesting to note that in this histologic detail the results are 
similar to those obtained b\ Giordano and Car lor, in the work alreadr 
quoted iMarme found a decrease in the In pertropln combined w ith the 
h} perplasia in the experimental!} produced hr perplasia of the thr roid of 
dogs 


23 Rienhoff, W F The Historical Changes Brought About in Cases of 
Exophthalmic Goiter br the Administration of Iodine, Bull Johns Hopkins Hosp 
37 285-306, 1925 
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CHANGES lls THE STKOM \ 

Under the heading of changes in the stroma I shall consider blood 
vessels, connective tissue and ^mphocNtic cells 

Marine, MacCallum and Wilson pointed out the increase in the 
amount of connectne tissue in the th}roid in cases of exophthalmic 
goiter It is easil}’’ recognized, and all obseners agree regaiding its 
IJresence * 

In the piesent stud} there appeared to be less connectue tissue 
relatne to the amount of parenchymatous tissue and colloid speaking 
quantitatively, after the administration of iodine (fig 10) Whether 
this indicated that there vere fewer connective tissue cells was due to 
mechanical pressure or was simpl} a relatne increase in the amount of 



Fig 10 — T\pic'il th\roid gland after the administration of iodine colloid 
distending acini, little hjpcrtroph\ and Inperplasia, cells ciiboidal and flit with 
occasional Inperplastic and lupertrophic areas sufhcientlv marked to justift its 
classification as unmistakabh a Inperplastic gland, X 120 

colloid could not be ascertained from the sections examined The 
histologic picture, however, suggested rather that it was a pressure 
phenomenon caused b} tlie distention of the acini and consequent relatne 
decrease in stroma general!} It is to be noted that the greatest amount 
of colloid is often locall} associated with the least amount of columnar 
epithelium, and betneen such acini there is often little stroma riii*; 
suggests the operation of a mechanical factor to make the stroma appear 
less 

The l\mphoc}tic areas present m the gland after the administration 
of iodine presented the same anatomic picture as %\hen iodine ^\as not 
gnen Ihe} ^^ere piesent in small nodes or without organization 
Apparent 1} there was not am increase or decrease 
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The blood ^csi:cls ‘:ccmed smaller b} comparison although I could 
not be sure of this as the change if an\, was so small as to require in 
the larger arteries exact comparison of the same blood Acssel before and 
after the administration of iodine Such comparison was impossible in 
this stud} and would probabh ha\e been misleading e\en if practicable 
because of possible change m the gland not due to iodine In the capil- 
laries, howe\er, there is probabh a decrease in caliber, which, if pres- 
ent would probabh necessitate a smaller arterial supph or a lessened 
blood flow amounting pin ‘^lologicalh to the same thing 

Giordano and Caelor ob'=er\ed an increase m the amount of connec- 
tne tissue m the areas adjacent to the ligated su{>erior pole, where the 
changes described b\ them occurred In a few cases this change was 
so extensne as well to dc=cr\c the name gi\en b\ Marine of ‘cirrhosis 
ot the tlnroid gland It is imjiossible to do other than surmise the 
reason for the increase in the connectne tissue found In Giordano and 
Ca}lor It seems logical to behe\e that all the changes are the result 
of diminution of the blood flow lessening nutrition to the part of the 
gland supplied and that the increased amount of connectne tissue is 
CMdence of degeneration In the glands, however after the administra- 
tion of iodine, the w hole pathologic process associated w ith exophthalmic 
goiter m the tlnroid has been retarded and a t}pe of gland produced 
which is probabl} as near the normal as the gland ina} become anatomi- 
cal!}, considering the pre\ious anatomic change, the presence of an 
adequate amount of iodine and the stimulation to which the gland is 
subjected 

Plummer described a small group of glands in 1913 which are of 
special interest at this jioint in the stud} “The sequence (in exoph- 
thalmic goiter) IS an intensue stimulation from some unknown source 
of the entire pre\iousl} normal tlnroid, diffuse In fiertropln , increased 
output of tlnroxm In perth} roidization of the organism and, when the 
functional integrit} of the epithelium is threatened, h}perplasia In 
rare instances the stimulus ma} be of relatneh low mtensit} for a 
considerable period causing hyperthy roidism without development of 
h}pertroph} There is a small group of patients having near normal or 
colloid glands and the clinical complex of exophthalmic goiter ” I hav e 
not been able to find a previous description of this group, this being the 
first description noted in the literature 

Since, as I have shown, iodine brings about an increase in the amount 
of colloid, a decrease in the h}pertrophy and h}perplasia, the small 
group of patients mentioned by Plummer should be enlarged In this 
study the increase in the colloid seemed to be the most marked change 
produced by iodine, change in degree of h}pertroph} the next and 
change in degree of h}perplasia third This suggests the possibility, 
from an anatomic point of view of the presence of a change in the 
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colloid with little oi no h}pertropln in an exophthalmic condition, pro- 
vided the stimulation of the th} roid is mild This v ould probabl\ be the 
condition at the onset of the disease for a time, the length of which there 
IS no ivay of estimating From the standpoint of pathologic diagno'^is 
this IS important, because the use of iodine should add to this group those 
cases in which the gland has progressed one step farther and is Inper- 
trophic but not l^perplastic 

Recently se\eral noteworth} papeis ha\e appeared in the literature, 
twm of the eailiest by Cattell and Rienhoft Cattell s conclusions aie 
that after the administration of iodine theie is a decrease in \ascularit\ 
hypeiplasia and h3pertiophy, an mciease in colloid and a decrease m the 
amount of connective tissue, that lymphoc}t]c foci remain, as well as 
numerous scais, and that there is an increase in the iodine content of the 
gland Rienhoft’s conclusions aie that theie is an increase in the tlnroid 
gland as a wdiole, a decrease m lasculaiit} and piobably in limjili fiow 
through the gland, a laige increase in the colloid deposited and contained 
wnthin the th}ioid, a change m the acim from lacelikc ingiowths to 
round, even w'alled acini regular in size and shape and a change in the 
nuclei from large clear nuclei to a small irregular piknotic Upc lie 
obseived man) mitotic figures before the use of iodine, and their absence 
after iodine had been gn en 

SUMMARY 

There is an inciease in colloid and a decrease m hypei tropin and 
hjperplasia in the thyroid gland after the administration of iodine 
There is probabh a decrease in the amount of connective tissue and in 
the size of the aiteries and capillaiies Iodine does not haie ain eftect 
on the numbei of l}mphoc}tes picsent 
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Duiing lecent yeais, man}" ai tides lelatmg to pathologic lesions of 
the thyroid gland have appealed in the liteiatuie, but intrathoracic 
goiter has received scant attention It is with the hope of contiibuting 
something to the solution of the vaiious problems presented by this 
condition that I am offeiing this anal} sis of 100 cases of complete 
intrathoracic goiter, togethei vith a review of the liteiature 

GENERAL RE\ JEW OE THE LITER \TURE 

Attention was fiist focused on this condition between the years 
1912 and 1916, duimg which peiiod an occasional aiticle or case report 
vas piesented in the foreign liteiature Since that time, articles have 
appeared from time to time in both Ameiican and foreign journals 

In 1914, Key ^ described two cases of intrathoracic goiter m w"hich 
operation was performed b} the Sauerbi uch-Schoemaker technic (resec- 
tion of part of the sternum) In 1917, Lahey - described the 
mechanism of the production of intrathoracic goiter and discussed 
diagnosis and treatment In 1918, Lamson ® reported a case of bilateral 
intrathoracic goiter, and desciibed the management of the case In 
1919, Leiner ‘ reported a case of true intrathoracic goiter w"ith symptoms 
of thyrotoxicosis As the goiter w"as small and there w'ere no symptoms 
of pressure, medical treatment w"as instituted and relief from s}mptoms 
resulted In 1920, Plenk “ described and classified substernal goiters 
and discussed their operative management, advising the splitting of the 
sternum In 1920, Odermatt ° reported a case of intratracheal struma 
in wdiich operation was performed 

In 1920, Lahey " again discussed etiolog}", diagnosis and manage- 
ment in cases of intrathoracic goitei, consideiing them as of tw"o types — 

* From the Cleveland Clinic 

1 Key, E Em mit Erfolg operierter Fall von mtrathorakaler Struma, 
Nord med Ark li 1, 1914 

2 Lahey, F H Intrathoracic Goiter, Boston AI 5^ S J 176 341, 1917 

3 Lamson, O F Intrathoracic Goiter, Surg Gjnec Obst 27 397, 1918 

4 Lemer, J H Intrathoracic Goiter, New York Aled J 110 190, 1919 

5 Plenk, A Zur Sternumspaltung bei substernaler Struma, Deutsche 

Ztschr f Chir 156 378, 1920 

6 Odermatt, W Intratracheal Strumas, Deutsche Ztschr f Cliir 157 279, 
1920 

7 Lahey, F H Diagnosis and Alanagement of Intrathoracic Goiter, J A 
AI A 75 163, 1920 
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incomplete and complete In the incomplete t\pe the major portion 
of the thyroid is m the neck and is i isible and in the complete t} pc the 
major portion of the gland lies \uthm the thorax no part' of the 
goiter being visible or palpable, except that in some cases the upper 
pole may be barely palpable above the presternal notch In his discussion 
of surgical treatment, Lahey recommended the delner} of the tlnroid 
as a whole into the neck rather than a piecemeal delnerj with con- 
sequent hemorrhage 

In 1920, Rachford® presented a case of siibsternal goitci m which 
symptoms of pressure w'ere present Fifteen roentgen-ray treatments 
w^ere given, and improvement resulted In 1921, Brunnci ga\e a 
clinical picture of intrathoracic C 3 '’stic accessory struma In the case 
reported by him operation w'as not performed but the patient died 
of paralysis of the heart following an attack of grip six }ears later, 
and the diagnosis of goiter w'as confirmed at autopsi Brunner cited 
a similar case of Dittrich’s 

In 1921, Lahey again presented a number of case reports and 
described the treatment emploj'^ed in each In one case, the intra- 
thoracic goiter w'as associated with hj perthyroidism He stated that 
adenoma is the most frequent type of intrathoracic goiter In order 
to prevent rupture of the pleura and hemorrhage, he recommended 
the placing of a pack m the cavity after the remo\al of the goiter 

In 1922, Terry “ described the plunging and fixed types of intra- 
thoracic goiter, classifying the symptoms according to interference 
wuth, or pressuie on, the adjacent structures He recommended that 
when division of the sternum is nccessarj longitudinal division be 
employed In 1922. Seehg reported a case m which cholelithiasis, 
intrathoracic goiter and hyperthyroidism w'ere present 

Hertzler and Crotti have also discussed the diagnosis and 
management m cases of intrathoracic goiter, and articles bj Wohler,^ 

S Rachford, B K Substernal Goiter with Pressure Simptoms, Am J 
M Sc 160 410, 1920 

9 Brunner, II C Intrathoracic Cistic \cccssorN Struims, Bcitr 7 khn 
Ciiir 122 114, 1921 

10 Lahe\,F H Intrathoracic Goiter (Secondari Ilipertinroulism), S CIm 
N \mer 1 641 (June) 1921 

11 Terri, W I Intrathoracic Goiter, S Clin X \mcr 2 489 (►Xpnl) 1*^22 

12 Scchp, M G Cholelithiasis and Intnthoncic Goiter, S Clm X \mcr 

2 1549 (Dec) 1922 

13 Hertzler, \ C Diseases of the Th\roid Gland St Louis, C \ Moslw 
Compani, 1922 

14 Crotti \ Th\ roid and Tlnmiis, Philadelphn Lea (I rehiger, 1918, 
p 140 

15 Wolfier, quoted In Pknk (tootnotc 5) 
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Kochei,^® Monmei and Peithes^® aie also of mteiest In cases 
in which theie is high stenosis Wolfler advised a piimary tracheotomy, 
followed two weeks later by lemoval of the goitei Kocher stated 
that exenteiation may be advisable after resection of the sternum or 
ribs, and that, if necessaiy, this may be peifoimed transpleurally 
Peithes advised mediastinotomy according to the technic of Sauerbruch 
Monniei lepoited one case in which the sternum was split and partial 
exenteiation perfoinied and called attention to the hemoirhage which 
may occui in this operation 

Molnei lecomraended the pieopeiative use of roentgen-iay therapy 
to 1 educe the size of the inti athoi acic goitei Judd also discussed 
intrathoracic goiters classification, symptoms and treatment He 
emphasized the impoi lance of the lelationship of the goitei to vital 
structuies, the need of fieeing the upper pole fiist and the importance 
of avoiding manipulation outside the fibious capsule 

In 1923, Haberer-^ leported a case of letiosteinal stiuma associated 
with a diverticulum of the esophagus and a bleeding gastric ulcer 
Strumectomy and excision of the diverticulum were perfoimed, followed 
later by resection of the stomach The ulcer was small, and the 
author thought that possibly healing had been prevented by the stasis 
in the venous ciiculation produced by the struma He had frequentlv 
noticed stasis catarrh of the stomach when large strumas were present 

In 1924, m a discussion of the symptoms, diagnosis and tieatment 
in intrathoracic goiter, Levin -- recommended the transverse division 
of the sternohyoid and sternothyioid muscles as pioviding the best 
exposure 

In 1924, Hunermann discussed diagnosis and tieatment m intia- 
thoracic goiter and also the frequency with which this condition has 
been seen in his own and in other clinics He stated that the discrep- 
ancy in incidence is doubtless due to varied methods of classification 

In 1925, Giier-^ discussed the use of radiation in the treatment 
of patients who had intrathoracic goiter, stating that amelioration of 

16 Kocher, T Text-book of Operative Surgery, London, Adam & Charles 
Black, 1903, p 147 

17 Monnier, quoted by Hunermann Arch f klin Chir 122 789, 1923 

18 Perthes, quoted by Plenk (footnote 5) 

19 Molner, A L A Case of Retrosternal Goiter, Kim Wchnschr 1 420, 
1922 

20 Judd, E S Intrathoracic Goiter, Internat Chn 1 149, 1920 

21 Haberer A Diverticulum of the Esophagus, a Retrosternal Goiter and a 
Bleeding Gastric Ulcer m the Same Patient, Arch f klin Chir 122 789, 1923 

22 Levin, S Intrathoracic Goiter, J Michigan M Soc 23 208, 1924 

23 Hunermann, T Intrathoracic Goiter, Arch f klm Chir 128 202, 1924 

24 Gner, GW Is Irradiation a Satisfactory Treatment for Substernal 
Thyroid? Am J Rontgenol 13 327, 1925 
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the symptoms and decrease m the size of the goiter follow the use 
of roentgen-ray therapy m cases of adenoma and ot exophthalmic 
goiter, while this form of treatment has no effect on colloid or c\stic 
goiters He concluded that if the tumor can be rcmo\cd without 
risk, a surgical procedure is the method of choice but it coiiMdeiable 
risk attends the operation, radiation is indicated 

In 1925, Noehren == discussed s}mptoms and treatment in intra- 
thoracic goitei, and in 1926, Aleman-® desciibed two cases in which 
anterior mediastinotomy w'as perlormed 

CL \SSII IC \TrON' 

Opinions differ greatly as to the correct grouping of intiathoiacic 
goiteis, some authois considering that only those tumors which he 
entirely m the thorax should be classified as intrathoracic goiteis, 
while others include also those m wdiich onh a portion of the goitei 
passes dow'u into the thorax A similar confusion attends the classi- 
fication of substernal and subclancular goiteis It is obiious that 
until a standard classification is adopted, it will be difficult to interpret 
correct!} published leports of cases of intiathoracic goiter, as there 
wall he discrepancies m the clinical picture, the incidence and the 
operative technic 

In the Cleveland Clinic, the following classification has been adojitcd 

I Intratlioracic Goiter 

(а) Complete 

The greater part (four-fifths) of tlic goiter lies in tiic thorax 
and onh the upper pole, or none of tlic glands is iialpililc nl)o\t 
the sternum or claiiclc 

(б) Incomplete 

Onh a part of the goiter extends into the thorax and at It ist 
one-Iialf is palpable in the cervical region 

II Substernal Goiter (Complete or Incomplete) 

The entire goiter or a portion of it extends below the sternum 

III Subclavicular Goiter (Complete or Incomplete) 

The entire gland or a portion of it extends below the cl nick 

In figures 1 to 6 arc shown schematic drawings illustr.iting the 
rclatixc positions of tlic two lobes of the thiroid in some of our cases 
of intrathoracic goiter, and roentgenograms of other cases .ire guen 
in figures 6 7 and 8 

Terre has called attention to two other tipes of intrathoracic goiter 
the “plunging' and the “fixed’ tipes The “plunging'' iiitrathoracie 
goiter max he raided into the neck In coughing or In uolent re-piraton 

25 N'ochreii \ H Intrathoracic Goiter Am J "aurg 39 1^2 292-i 

26 \leman O Two Ca^c- oi \ntcrior Mcdiastinotonn lor Intr ulio-acal 

Strum 1 \ct i chir Scaiulmai 60 15^ 1026 
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Figure 3 Figure 4 


Fig 1 — Schematic drawing showing left lobe of thyroid gland, almost entirely 
intrathoracic, with deviation of trachea toward the right 

Fig 2 — Schematic drawing showing both lobes of thyroid gland partially 
intrathoracic and compression of trachea 

Fig 3 — Schematic drawing showing right lobe of thyroid gland in normal 
position and large left lobe partly intrathoracic with compression and deviation 
of the trachea 

Fig 4 — Schematic drawing showing both lobes of the thyroid gland enlarged 
and partially intrathoracic with marked compression and deviation of the trachea 
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movements Fluoroscopic examination frequenth re%eals a moderate 
extension of the goiter into the thorax, the goiter being entirely dislo- 
cated into the cervical region when the neck is extended This is 
also often observed during operation A.n interesting case of this 
t) pe has been reported by Schw^oerer , -• on examination of his jiatient 
a complete intrathoracic goiter had been found of which only the 
upper portion of the left lobe was visible on swallowing There were 



Fig 5 — Schematic drawing sliowiiig the anatomic relations in i cisc of intri 
thoracic goiter 

aKo SMiiptonis of ha perth} roidism \ few months after this exam- 
ination the patient tossed her head backward aigoroiisK while 
shampooing her hair she felt a Molcnt pain in her throat, betaine 
taint and had samptoms ot daspnea The phasician discoatred a 
tumor 111 the anterior side of the throat betaacen the uigiilar atm 
and the tharoid cartilage This tumor increased in si/e, and wlitii 

27 Schwotrer ?> Sxihkiitane Strumahixation pen- iind mtra'tnimo < 
niutunt Reitr ” khii Gnr 131 359, 1924 
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the patient reached the hospital it was 12 cm m length and 6 cm 
m width It was shaped like a sausage and lay in a transverse position 
As palliative treatment did not relieve the condition, operation was 
performed the following morning The tumor mass was found to be 
compiised of the left lobe of the thyroid The lower veins of the 
left capsule were torn away and were drawn back toward the media- 
stinum in a great retrosternal hematoma The capsule was intact, 
but it was tense and was blue-black The parenchyma of the thyroid 
was completely destroyed and was filled with great clumps of coagulated 
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Fig 6 — Roentgenogram showing the anteroposterior view of intrathoracic 
goiter posterior to trachea pushing the trachea forward and somewhat compress- 
ing it 

blood The patient recovered well after the opeiation, and the symptoms 
of hyperthyroidism also disappeared The “fixed” intrathoracic goiter 
remains in the thorax because of adhesions or because it is laiger 
than the aperture between the thoiax and the neck 

INCIDENCE 

In analyzing reports on the incidence of intrathoracic goiter, the 
influence of variations in methods of classification is evident 

Von Eiselsberg found a substernal projection of one or both lobes 
in 50 per cent of his cases, paitially intrathoracic goiters in 5 per 
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cent and totally intrathoracic goiters without a cerMcal portion in 1 
per cent Crotti reported that from 25 to 35 per cent of all the goiters 
in his cases and in those reported b} other obser%ers la\ deep in the 
upper thorax, wdnle from 15 to 18 per cent were partial!} intrathoracic 
Hertzler reported 0 25 per cent as the incidence of the latter t} pc Lc\ in 
reported that 20 per cent of the goiters which he had seen were 
deep-seated, 3 per cent w'ere deep enough to be called intrathoracic 
In Leiner’s series of cases of goiter, from 6 to 7 per cent were 
intrathoracic According to Terry’s figures, in from 7 to 10 per cent 
of the goiters in Ins series a considerable portion of the gland lay in 



Fig 7 — Literal new of figure 6 


the thorax Noehren stated that m from 7 to IS per cent ot his cases 
the goiter was intrathoracic 

Czermak-" reported that of the 1,473 cases of goiter seen in tlie 
Innsbruck Clinic from 1912 to 1920 the goiter was intrathoracic in 
487 or 32 per cent Among these cases, the left lobe was retrosternal 
111 251 cases, or 51 per cent, the right lobe was retrosternal in 14S 
cases or 41 per cent and the right and left lobes were retrosternal 
m 59 cases or 12 per cent Reinbach reported 31 cases of intra- 


2S Czcrmik, quoted b\ Huncrminn (tootnotc 23) 
2^ Reinincli quotedh^ Huncrminn f footnote 23) 
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thoiacic goitei among 162 cases of goiter, an incidence of 19 per cent, 
CIoss reported 10 cases among 106 cases of goitei, or 9 pei cent, 
Kochei stated that in 10 pei cent of his cases the goiters were mtra- 
thoiacic Monnier found 114 cases of substernal goiter and 17 of 
intiathoiacic goitei m a total series of 670 cases Of the latter, the 
light lobe was m the thoiax in 47 cases, the left lobe in 62 cases 
and the isthmus in 5 cases Jackson reported an incidence of 542 
substernal goitei s, 13 5 per cent, and 25 intiathoiacic goitei s, 0 6 per 
cent, among 4,006 thyroidectomies performed at the Mayo Clinic for 
simple colloid and adenomatous goitei 



Fig 8 — Roentgenogram of large mtrathoracic goiter showing displacement of 
trachea to the right 

A comparison of these figures shows a variation m the incidence 
of from 1 to 18 per cent In our own series, from 1 to 2 per cent of 
all cases may be classified as completely mtrathoracic, while approxi- 
mately 10 per cent have been of the incomplete type 

Age — Intrathoracic goiter is rarely seen m children, and its inci- 
dence increases with age tip to the age of 60 years This increasing 
incidence is readily understood when it is realized that a goiter may 
occupy the cervical position for years before descending into the 


30 Gloss, quoted by Hunermann (footnote 23) 
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thorax, and that its descent may be incomplete until bccau'^e ot 
gradual gro%\th or because of hemorrhage into the intrathoracic jiortion 
no portion of the gro\\th can pass into the cerMcal region When 
an intrathoracic goiter is present in a child it is usualh the result 
of an increase of aberrant thyroid tissue derned from accesson 
thyroid tissue carried into the mediastinum uith the aortic portion 
of the thyroglossal duct The age incidence in the series here reported 
(table 1) sho\\s an identical incidence at the two extremes ot life and 
the maximum incidence in the sixth decade 

Scr — In our senes the incidence of intrathoracic goiter in women 
76 per cent, was markedly greater than in men, m whom it was onh 
24 per cent These percentages correspond fairlj closel} to those 
foi the sex incidence m our cases of h\ pertlw roidism and simple goiter 


Tai’lf 1 — ^Igc Incidence in Casts of Iniralhoractc Gothr 
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40-30 

22 


50-60 

27 


60-70 

20 
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ETIOLOGY 

Ihe thyroid gland is a median extension downward Irom the saint 
anlage as that trom which the tongue is derued, the tlnroglossal 
duct becoming eliminated in the process of de\elopment lliis down- 
ward growth IS joined by cells coming from the postbranchial bodiC'^ 
which later tuse and unite with it In its final form, it consists of two 
lateral lobes joined by the isthmus Small, detached portions ot thjroid 
tissue occasionally are found along the course of the tlnroglossal 
duct and are called accessor}' thjroid glands 

The aortic portion of the tlnroglossal duct ma\ also carr} accesson 
glands into the mediastinum, and if these become enlarged, an mtra- 
thoracic goiter results if a cenical thjroid gland becomes enlarged 
later an intrathoracic goiter ma} result, the following factors faionng 
Its formation (1) the anatomic arrangement of the muscles of the 
neck and (2) deglutition 

The sternotlnroid muscle is attached to the posterior surtacc of 
the sternum and thus affords a smooth surface for the gland to «hp 
oecr in entering the thorax and because of the resistance offered 
b\ the anterior group of muscles m the neck descent into the thora' 
ba nines the path of least resistance Posterior growth is Itnnled In 
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the trachea, and lateial growth by the scalenus and sternomastoid 
muscles Deglutition also tends to favor the downward grow^th of 
the tumoi 

Aftei the goitei — wdnch in these cases is usually a colloid adenoma 
01 a cyst — ^passes into the thorax, it may gradually increase in size, 
01, un laie cases, inciease suddenly because of a hemonhage into 
the cyst, the goiter becoming so large that it is unable to pass back 
thiough the apeitme into the ceivical region, it thus becomes fixed 
in the thoiax Teiiy also mentions the influence of gravity and the 
diagging eltect of inspiration as factors in the etiology of inti athoracic 
goitei 



Fig 9 — Photograph of patient with intrathoracic goiter showing engorgement 
of veins over chest 


SYMPTOMS 

The symptoms of intrathoracic goitei may be divided into two 
gioiips the subjective and the objective They may be classified also 
according to the changes in the respiration and circulation and the 
alterations in adjacent structures which are produced by pressure 

The most important subjective sjTOptoms aie dyspnea, hoarseness, 
coughing, change in voice, stridoi, dysphagia and symptoms of 
hypeithjroidism 

The dyspnea is usually continuous and is frequently associated 
with an inspiratory stridor It was present m 66 per cent of the 
cases in oui series Because of this symptom a mistaken diagnosis of 
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asthma is sometimes made, -as had happened m four of these cases 
Choking occurred in 30 per cent, being more pronounced \\hen the 
patient uas in the recumbent position because of the resultant increased 
pressure on the trachea D\spnea and choking are ustialh more pro- 
nounced when the goiter is in the median hue and presses directl\ on 
the trachea 

Dysphagia due to pressure, was present in some degree in 24 pei 
cent of the cases In seven cases this s\mptom uas marked and 
uas constantl} increasing in severity while in the other cases it 
only moderate and intermittent 

Hoarseness and change in loice were present in 25 per cent ot 
the cases The onset of these simptoins had tisualh been insidious 
and the symptoms were more pronounced in cold, damp weatlici and 
m the morning In some cases, the ^olce seemed more impaired when 
patients were m the recumbent position and the hoarseness tended 
to clear up during the da}' 

A few patients complained of coughing This s}mptom i'^ due 
either to irritation of the trachea b} pressure or to irritation ot the 
recurrent laryngeal ner\es 

A moderate degree of stridulous breathing was present in 7 pei 
cent of the cases, the onset of this s}mptom haMiig been giadiial 
It was marked m two cases, m one of wdiich bilateral abductor pai.disi^ 
was present 

Headache, ustiall} temporal and occipital, was present in 57 pei 
cent of the cases 

Some s}mptoms of h} pertln roidism w’eie present in man) of the 
cases m this series Although the complete clinical picture ot the 
disease was not present, a sufficient number of the tepical s}mptoms 
were obser^ed to justif} their classification as cases of In pertln roidism 
Tach}cardia was present in 53 per cent of the cases the rapid action 
of the heart ha\mg been noticed In the patient In 27 per cent 
the pulse rate was abme 130, in 12 per cent, between 120 and 150 
and in the remainder, between 90 and 110 Nereousness was present 
to some degree in 61 per cent, in 27 per cent this semptom was \cr\ 
noticeable, m the others it was mild or present oiih at inter\als \ 
loss of weight had been noted m 43 per cent of the cases, the loss 
a^eraglng between S and 14 pounds (3 6 and 6 4 kg) In 37 per 
cent a considerable degree of tremor was present this s}mptom liaMiig 
been obser\ed the patient in the majoriU of the cases often because 
of the resultant difficult} in writing Evophthalmos occurred in 3 
per cent of the cases Xo cases of unilateral e\ophthalmos were 
obsened but unequal exophthalmos was noted in some cases The ba^-.d 
metabolic rate was not determined in all the cases in which the s\niptom- 
of In pertln roidiMii were nbsened but in those in which cstini.ition- 
wert mule the aierage rate was -i- 32 per cent 
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The foregoing figuies demonstrate that the absence of a palpable 
thyroid gland does not iiile out the possibility of hyperthyroidism 
Therefore when S 3 ’'mptoms of hypeithyroidism are piesent and a gland 
cannot be palpated, a loentgenogiam of the chest should be made 
to deteimine whether oi not an mtiathoracic goiter is present In 
such a case, special caie should be taken to avoid a mistaken diagnosis 
of neurociiculatoiy asthenia In one of our cases a thyroidectomy had 
been pei formed some time befoie The basal metabolic rate at the 
time of examination was 57 per cent An operation was performed 



Fig 10 — Schematic drawing showing technic of mobilization of the gland 

and a large mtiathoracic goiter was removed One month later, 
the basal metabolic rate had dropped to -j- 11 per cent 

In 13 per cent of the cases, theie was evidence of preoperative 
paralysis of the recurrent laryngeal nerves , m 12 per cent, the left 
abductor was paralyzed, and m one case there was a bilateral abductor 
paralysis Adductor paralysis has not been observed in any of the 
cases in this series Because of the gradual involvement of the 
recurrent nerve, a tracheotomy has not been required in any case, 
this might have been necessary if the nerve had suddenly become 
involved The more frequent involvement of the left nerve is difficult 
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to Gxplciin "1 he difference in tlie siiJitoinic jiosition of the rcciirreni 
ner\^es maj have some bearing' on this question Wlien one recall‘d 
that the left nerv'e spiings from tlie vagus as it ciosses the aortic 
arch, and, after passing around the arch, passes upward in tiie superior 
mediastinum betw^een the trachea and esophagus, reacliing tlie neck 
through the tracheo-esophageal groove, it would seem that its longer 
course might cause it to be more subject to trauma than is the shortei 
right nerve 

As the result of pressure on adjacent lessels, obstruction ot the 
superior \ena cava may occur, causing the \enous blood to return 
by collateral channels and the vessels of the chest to become enlarged, 
engorged and prominent In some cases the jugular \eins aie much 
distended, and extreme distention of the \eins on the anteiiolateral 
portion of the chest and abdomen becomes evident The lips and 
face ma) also become cyanosed 


Tahik 2 — Diiiatioii of Sv’itplotiis of l)iti athoracic Goiter 


Diintion 

races 

6 months-1 \eir 

19 

1 jeir-S jeirs 

25 

5-10 jears 

20 

10-20 jears 

21 

20-50 ^ear^ 

8 

50-40 jenrs 

0 

40-50 ^c^rs 

2 

0\cr 60 ^e^r‘! 

50 


Dittiich has reported a difference in the width of the pupils in 
cases of intrathoracic goiter, presumabl) caused by pressure on the 
sjmpathetic nenes This phenomenon was jjresent in tw'o of our cases 
Inequality of the radial pulse, due to pressure on the subclaMan 
arter\ maj also occur, but this w'as not obsened in an) of our cases 
Dio at ton of Symptoms — In determining the duration of the sMiip- 
toms, e\ery effort was made to secure accurate information, willi 
the results given m table 2 

It is e\ident that among these cases are some in which the patients 
had had s)mptoms as long as the) could remember 

niAGXOSIS 

There are se\eral conditions the differential diagnosis ot which 
should be borne in mind in an\ case in which the presence ot .in 
intrathoracic goiter is suspected nameh Hodgkin s disease, mediastinal 
tumor asthma tuberculosis, mediastinitis, aneurism of the aorta ner- 
sistent tliMUiis abscess of the lung and pneumonia 

.\s mentioned pre\ loiish . four of the patients in this series had 
been treated tor asthma as the result of a mistaken diagnosis \ 
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roentsrenogram would have revealed the real cause of the trouble in 
these cases but ovang to the fact that no toxic £\-niptoni5 vrere 
present and only mild s}Tnptoms of pressure a roentgen-ray e-'raminanon 
was not made 

Hodgkins disease can usually be ruled out by a careful histon.' 
and examination for multiglandular enlargements and the chnical 
diagnosis may be substantiated by biop=y 



Fig 11 — Schematic drav ing shoving technjc of mobilization cf tre gianc 

A persistent thraus usually occurs in a child A careful histor}' 
and roentgen-ray examination will usually rule out this condiuon 
The possibdiU' of a mediastinal tumor can also be ruled out by roentgen- 
ra} examination It may be difficult to difterennate betvreen 
intrathoraac goiter and aoruc aneuiysm but a careful histoiy a 
Wassermann test and roentgen-ray studies will estabhsh the diagnosis 
The diagnosis of abscess of the lung and of pneumoma is easdy 
established by the histor}* the physical signs and roentgen-ray exam- 
ination An esophageal diverticulum can be diagnosed by the histor, 
and b} means of a banum meal the roentgenogram revealing a dilatea 
pouch connected with the esophagus 
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Rociitgcn-Ray Exannnatioii — The roentgen-ra\ examination should 
include stereoscopic roentgenograms m the antei opos'tcrior and oblique 
positions, a fluoroscopic examination is also of Aaliie in differentiating 
lietween an mtralhoracic goiter and an aortic anemysm A distiiKt 
angle is usuall} present between tiie aortic shadow and that ol the 
intrathoracic goiter, a point wdiich has been brought out In Crotti 
this angle changes during inspiration and deglutition because of the 
ascent and descent of the goiter This is an important obser\ation 
in establishing the differential diagnosis, as is also a deMalion or a 
deformit} of the trachea 

PATIIOLOG\ 

In the majority of cases of intrathoracic goiter a colloid adcnom.i 
IS present A complete intrathoracic goitei is rare!)' found to he .i 
hyperplastic gland In this senes the pathologic leports showed the 
follow'ing conditions fetal adenoma, sixteen cases c\stic colloid ade- 



noma. tweiit)-se%eii cases colloid adenoma, tliirt} -three cases, colloid 
goiter, twenlc-one cases, and Inperplasia, three cases 

In the majorit) of the cases in the senes — 69 per cent — the goiter 
was on the left side, it was on the right side m 35 jier cent In 6 
per cent it was bilateral 

TKnVTMUNT 

biirgical mter\ention alone is of a\ail m the treatment ol patients 
with intrathoracic goiter If the operation is pertormed at an carh 
stage when the tumor can easih he delnered into the neck, it is .i 
sate procedure The surgical mortalit\ m the ca'jcs in this sent" 
has been onl\ 1 per cent A trans\erse duisioii ot the stcriiotln roid 
and stcrnolnoid muscles is rareh ncccssarc E\acuation ot the contents 
of an intrathoracic goiter In morccllation is attended hv hemorrhage 
and should he acoided 

'I echme — After securing an adequate exposure which in ^oinc 
ca^e- nccc-sitate-. a trans\er-e dnision of the pretin roid mmrks the 
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upper pole of the gland is first freed from the trachea, to facilitate 
mobilization of the goiter, and the superior thyroid vessels are clamped 
and ligated The thyroid is then freed downward from the trachea, 
care being t^cen to point the hemostats outward in order to aimid 
injur}'' to the recurrent nerves This dissection is continued until the 
entire upper pole is mobilized The bleeding points are then ligated 
before an attempt is made to deliver the intrathoracic portion of the 



goitei In this iva} the field is kept clean, and there would be no 
obstruction by hemostats should an emergency arise 

After the cervical portion of the gland has been completely mobilized, 
the finger can be passed down about the tumor, care being taken to 
avoid getting outside its fibrous capsule, and the tumor can be delivered 
into the neck It is surprising how mobile the goiter becomes after 
the upper pole of the gland is freed from the trachea It must be 
remembered always that the tumor is in close proximitv to important 
structures and that the greatest caution must be used m delivering it 
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The lower pole is then ligated Ordinarily, arteiial circulation 
enters the lower pole through the interior tlnroid arter\ which com- 
municates w'lth the gland halfway between the poles and remains m 
the same location regardless of the position occupied b) the goitei 
After adequate hemostasis has been secured, a tape should be placed 
in the cavity to prevent rupture of the pleura or ooring into the 
mediastinum, and the incision is held open with acriflavme gauze The 
tape should be removed at the end of twenty -four hours A cathetei 
can then be placed in the cavity in order to renio\e the serum Iw 
aspiration, the muscles can be i eapproximated and the incision closed 
with clips, thus allow'ing the catheter to emerge througli the center 
of the incision 

SUM MAR\ 

] Complete mtrathoracic goiter is a relative!) uncommon condition, 
the incomplete type being more frequenth observed 

2 In cases in wdiich the piesence of an intiathoiacic goiter is 
suspected, roentgen-ra\ examination should be made to lule out othei 
conditions wdiich ma) produce similar symptoms In cases in winch 
SMiiptoms of h) perth) roidism are piesent and the tlnroid gland i*; 
not palpable, roentgen-ray examination is indicated 

3 Surgical treatment alone can relieve the symptoms of intiathoracic 
goiter and early opeiation is urgently advised The surgical mortaht) 
can be kept to a minimum by careful management of the patient <uk1 
b) the aroidance of hemorrhage and of injun to adjacent structures 



PNEUMOCEPHALUS OF BACTERIAL ORIGIN-" 
WALTER E DANDY 

BALIIMORE 

Intracranial an occurring during life may arise from two possible 
sources (1) it may be forced through a break m the cranial bony and 
meningeal coverings overlying the air spaces, or (2) it may be a product 
of microbic origin In a recent article of mine ^ the various aspects of 
pneumocephalus were considered at length, but my knowledge of this 
condition was then restricted to the first variety, m which the air was 
forced thiough an opening to the exterior A case was presented, 
however, m which air was roentgenologically demonstrated in a cranial 
abscess, but the source of the air could not be absolutely determined 
Although the air of bacterial origin was then considered a possibility, 
it was concluded, for reasons none too convincing when reviewed in 
retrospect, that more probably the air had entered through a break in 
the dura which was known to be present and through which pus was dis- 
charged intermittently when the dura was elevated Unfortunately, the 
bacteriologic proof of the character of the organism was lacking 

At the time of the first publication I was not able to find m the 
literature any report of a case m which intracranial air of microbic origin 
occurred during life This note is essentially a supplement to the first 
article It presents a recent example of intracranial air arising from 
bacteria and assembles from the literature the reports of three other 
cases which escaped my notice at that time 

REPORT OF author’s CASE 

Histoiy — A boy, aged 6, was ready to be discharged from the hospital one 
week after a mastoid operation (performed a week previously) when fulminating 
signs of intracranial pressure suddenly developed Except that there had been 
intermittent discharge from both ears for the past four years, his past history 
was not significant Three weeks before his admission to the Johns Hopkins 
Hospital, the discharge reappeared in the right ear One week later, the soft 
tissues back of the right ear became swollen This swelling gradually increased 
and became progressively more painful Fever and chills had been present during 
the week before admission When the mastoid operation was performed by Dr 
Snelling, the dura was exposed , it was covered by granulation tissue, but there 
seemed to be no evidence of perforation One week later, the patient complained 
of se\ere headache, and during the day he vomited several times The pulse rate 
changed from 120 to 64 in less than twenty-four hours There was marked 
papilledema in both fundi , the temperature remained unchanged and normal An 
abscess in the temporal lobe was suspected because of the underlying mastoid 
infection 


* From the Department of Surgery, Johns Hopkins Universitj 
1 Dandj, W E Pneumocephalus, Arch Surg 12 949 (Ma>) 1926 
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Treatment —Through a perforator opening beneath the temporal muscle, m 
abscess was immediateh encountered bj a puncture with a \entncular needle An 
ounce or more of foul-smellmg pus escaped ‘V w eek later intracranial pressure 
had returned, and again it was necessarj to tap the abscess Mam bubbles ot 
gas were then seen to spurt through the pus m the needle .V roentgenogram 
revealed a large round shadow of air in the temporal lobe The intracranial 
pressure then returned so quickly that it w as necessar\ to c\ acuate the abscess 
ever 3 two davs and finall} ever} daj The amount of gas became greater with 
each tapping, and the amount of pus both rclativel} and absolutelv less (the inter- 
vals of time, of course, were growing shorter) As the infection was gaming the 
upper hand under intermittent tappings, a small rubber tube was inserted into the 
abscess cavitv Continuous drainage continued for five da>s after which the tube 
was withdrawn and a protective wick inserted Drainage ceased a few davs 
later Si\ weeks after the abscess was first tapped, the roentgenogram showed 
no shadow of air, and a week later the patient was discliarged as well 



Tig I — Roentgenogram (lateral view) showing collection of air (of bacterial 
origin) in an abscess of the temporal lobe 

One vear later, the patient was still well in cverv respect He had never had 
contralateral motor or sensorv changes and no convulsions The onlv svmptoms 
at am time during his illness were those of intracranial pressure Cultures were 
completelv studied bv Dr \moss in the bacteriological division of the medical 
clinic, but the organism which produced the gas could not be identified He 
reported a lieavj growth of gram-negative bacilli, dextrose and maltose lermcntcd 
with production of gas The organism was iion-motilc, non-spore-bcanng and did 
not grow aerobicallv Clcarlv, it was not Bactllus acrogciii ^-capsiilattis ot Welch 
Sin ptacoccu^ 7 tndaits also grew from the cultures of the abscess 

nnvjnw oi nic LirrRvTLivi: 

As mentioned before, I had been unable to find reports ot similar 
cases when m\ article on pnetimoccphaltis was piiblislicd Reports oi 
three ca<:cs have since Iiccn found one reported bv Rier - and two bv 

\inCrobc W'midiiifektion Bcitr 7 klm Chir 101 271 


2 Rier 
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Rychlik® All followed wounds of the head Bier’s patient died five 
days aftei a severe compound wound of the vault of the skull Bubbles 
of gas were seen exuding with pieces of necrotic brain tissue Necropsy 
was performed half an hour after death, but no mention was made of 
the cerebral abscess Purulent meningitis was doubtless the cause of 
death Although cultures were not made, Aschoff, who conducted the 
autopsy, considered the organism to be Baallus aa ogeucs-capsulatus 
Roentgenograms of the skull were not made 

R}chlik''s cases were much more impressive His first patient was 
only slightly injured by fragments of grenade Consciousness was not 
lost, but on the following day he was sent to the hospital On the third 



Fig 2 — Roentgenogram showing collection of air (same case) m anteroposte- 
rior view 

day his temperature rose to 39 C (102 2 F ), but the cause was first 
suspected on the fifth day, when headaches developed , as they were not 
severe, however, it seemed possible to explain them on the basis of his 
high fever On the sixth day the left side became paralyzed Bilateral 
papilledema was also present An abscess was found in the frontal lobe, 
and the opening was enlarged with a finger A second, smaller abscess 
in the temporal lobe was detected b}'- the finger The abscess drained 
several weeks The patient was cured From the cultures of the abscess 
the gas bacillus (B welchii) was grown m pure culture Apparently 
animals were not injected with cultures of this organism Roentgeno- 
gi ams were not taken 

3 R-ichhk, E Gasabszess des Gehirns, Munchen med Wchnsclir 68 1713 

1916 
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As an appendix to this article, Rxchlik adds a biief note of a second 
similar case Two da\s after being' injured b\ a grenade splinter, the 
patient de\ eloped se\ ere headache and a temperatui e of 39 C A frontal 
abscess %sas drained, and the patient reco\ered Gas bacilli were groA\n 
in pure culture, no inoculations were made, nor were roentgenograms 
taken 

Probably the most surprising fact which has appeared from a stud\ 
of these aerogenic infections is the low mortality under piopei tieat- 
ment, and in two of them (Rychhk’s cases) the organism is the dreaded 
Bacillus aeiogcncs-capsulaius of Welch Tlie evidence is too meagei to 
draw an} conclusions about the outcome of Bier’s case, in fact tlie 
e\idence presented is not sufficient to indicate that the air was of bac- 



Iig 3 — Pliotograpli showing healed wound after drainage of air coiUaming 
abscess (of bacterial origin) 

terial origin It ma\ well hate been forced through a bout defect ot 
a frontal air sinus 

-Mthough the organism m m\ case must remain unidentified, careful 
studies hate eliminated the gas bacillus Were it not for the fact th.it 
the organism has been shown to be gram-negatne and non-sport- 
bearing, it might well hate passed as a gas bacillus The chnic.d 
behatior is not unlike that in Rtchlik s case, in spite of the fact that the 
organisms mat be different 

It seems incredible that the gas bacillus (of Welch), winch causes 
such hatoc when att.ncking other parts of the bod}, should be so 
innocuous an the brain In mt case there were neter signs of illness 
other than those of intracranial pressure On one occasion the patient s 
temperature rose to 1026 F fprolwblt an index' of pressure) but with 
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the evception of this biief elevation, the tempeiatme lan at a fauly uni- 
foim level ai ouncl 99 to 99 5 F As soon as the inti acranial piessuic was 
lelieved, he was playful and gave no iinpiession of being sick, and in 
this lespcct both of Rychlik’s cases aie essentially the same Theie can 
he no doubt that without diainage of the abscess all these patients would 
have died Although I have been ti eating patients who have ceicbial 
abscesses by simply evacuating the abscess instead of by continuous 
diainage, it was necessaiy in this case to lesoit to continuous diainage, 
foi the latc of pioduction of gas was soon ovei whelming 

I have also been impiessed with the failuie of these infections to 
spiead, as they aie wont to do in othei legions of the body On the 
contiaiy, all have been isolated and have become well walled off 
Rychhk mentions a second small abscess contiguous to the mam abscess, 
but it di allied satisfactoiily thiough the common portal of exit 

Multiple gas abscesses of the biain have fiequently been desciibed in 
postmoitem specimens Theie has been no clinical proof, howevei, to 
indicate that these conditions have been of antemoitem oiigin In fact, 
it IS well known that after death gas-foiming bacilli take on new and 
unbndled growth, and this knowledge has caused the impiession to pie- 
vail that these abscesses aie all of postmoitem oiigin At least it lemains 
to be pioved that they aic of antemoitem formation 

SUMMARY 

1 A case of pneumoccphalus of miciobic oiigin is leported Two 
and possibly three othei cases have been collected from the liteiatuie 

2 In thiee of these cases the oiganisms had foimed ceiebial 
abscesses Though two weie presumably caused by BaaUu<; aeiogenes- 
capnilaiu<! of Welch, they were isolated and well walled off In my case 
the organism was not the bacillus of Welch Though its characteristics 
have been carefully studied, its exact identity lemains obscuie 

3 In these cases there wci e almost no systemic symptoms due to the 
oiganism The symptoms and signs wcie almost extensively those of 
intracranial pressuie 

4 All of the patients weie cuicd by continuous drainage 



INJECTION OF ABSOLUTE ALCOHOL IN THE 
TREATMENT OF HYPERTHYROIDISM ^ 


FREDERICK A COLLER, MD 
HOWARD B BARKER, AID 

AAN ARBOR, MICH 

Experimental observations made by one of ns (H B B ) ^ on the 
effect of the injection of absolute alcohol into the tlnroid gland showed 
a local coagulation necrosis, the extent of uhicli %aned directh vith the 
amount of alcohol injected No general effect was obserAcd The 
experiments warranted the conclusion that the injection of absolute 
alcohol in suitable quantity in cases of disease of the tlnioid is a safe 
and legitimate method Following this conclusion, we ha\e used this 
method of treatment in severe hyperthyroidism, and in this paper we 
report the results 

The use of multiple more or less minor ojierative proceduies in 
preparation for subtotal thyroidectomy m severe cases of Inpcr- 
tlwroidism is well recognized Though the use of compound solution of 
iodine as ad\ ocated bj Plummer - has made it possible to convert main 
cases of exophthalmic goiter from poor risks to the class of fair risks 
or good risks, there remains a group of patients who do not respond 
sufficiently to medication to be satisfactori risks for subtotal thj- 
roidectonn In addition to these cases of exojihthalmic goiter, there 
are cases of adenomatous goiter with marked hvpertln roidism and 
cardiac damage in which multiple procedures must be used m order to 
produce fair operatue risks for eventual subtotal thyroidectonn Any 
procedure which promises benefit and can be carried out u ith little risk 
to the patient is worth} of trial in these cases Porter ^ and Crile ^ haie 
emphasized the importance of the use of multiple procedure in the 
preparation of these patients for th} roidcctonn It is admitted that 
Cl ring on the side of safeL is the only practice that mil pre\ent a high 
mortaliti m these tjpes of cases The minor procedures in common use 

'■From tlic Department of Siirper^ Dnncrsit\ of >5ichigan 

1 Barker H B The Injection of Absolute Mcoliol into tlit Tlnroid Gland, 
Arcli Surg 2 ISO ( \ug ) 1925 

2 PIvmmcv II S Results of Administering Iodine to Patients Ilaung 
Exophthalmic Goiter 1 A M A 80 1955 (lime 30) 1923 

3 Porter, M F Injection of Boiling Water in the Treatment of Heper- 
thsre'idisin I A M A 61 SS (Tul\ 12) 1913 

4 Crile G W The Tlnroid Gland Philadelphia W B Saunders Com- 

jiain, 1922 
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are ligation of the supeiioi or inferior vessels, methods of injection, 
removal of small portions of the gland and the introduction of ladium 
suggested by Terry ® 

Many substances have been injected into enlaiged thyioids foi the 
purpose of destroying part of the gland The lifeiatuie concerning this 
procedure has been leviewed in a previous repoit’^ The sub- 
stances generally used for this purpose are boiling water, as advocated 
by Porter,® uiea and quinine sulphate, as proposed by Watson,'^ and 
a solution of phenol, iodine and glyceiine, as used by Sheehan® By 
fai the most popular of these methods has been that of Porter, which, 
however, offers technical difficulties Expeiiments by Barker^ with 
many nontoxic solutions suitable for the purpose showed that absolute 
alcohol met all the requii einents of a nonpoisonous coagulant to the 
- thyroid, and it has been used on a series of patients with extremely 
toxic goiter, after all othei methods had failed to cause sufficient 
improvement to allow a subtotal thyroidectomy without too great a i isk 

In the experiments on animals, quantities of absolute alcohol of fiom 
0 5 to 10 cc were injected into the thyioid glands of dogs, and the glands 
were removed at inteivals varying from fifteen minutes to two months 
In these thyroids, coagulation necrosis was produced and, in turn, was 
leplaced by fibious scai tissue The following technic was used for the 
injection of aldbhol 

TECHNIC 

The technic used for making injections into patients with goiter was that 
used in dogs, except that the injections were made under local anesthesia A 2^ 
inch (6 27 cm ) , 0 22 Luer needle and a 10 cc Luer sj nnge were used for the 
injection of the alcohol, and a 1 inch (2 5 cm), 18 bore needle was used for 
introducing the local anesthesia A small wheal was raised in the skin bj the 
injection of 1 per cent apothesme This wheal was placed lateral to the median 
line of the body over the median line of the lobe in which the injection w’as to 
be made The fingers of the left hand were next placed behind the sternomastoid 
muscle and the lobe, lifting the lobe anteriorly and medially The small needle 
was introduced into the wheal, and a tract from there to the gland was infiltrated 
with the solution of apothesme The large needle w'as then introduced along this 
tract into the gland During the introduction of the needle and also during any 
subsequent mo\ement of the needle in the gland, it was necessary that the needle 
be free from the syringe or any obturator so that bleeding w'ould give evidence 
of the presence of large veins, and the alcohol would not be injected directly 


5 Terry, A I Radium Emanations m Treatment of Goiter, J A kl 
76 1821 (June 25) 1921 

6 Porter, M F Boiling Water Injections into the Thvroid Gland for 
H% pertlu roidism, Surg G^nec Obst 2 1, 1915 

7 Watson, L F Injection of Quinine and Urea Hydrochloride m Hvper- 
tlnroidism, J 4 M A 62 126 (Jan 10) 1914 

8 Sheehan, J E Seventeen Cases of Goiter Treated wuth Injections of 
Carbolic A.cid, Iodine and GKcerin, M Rec 92 591 (Oct 6) 1917 
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into the circulation TIic injection needle then entered the midportion ot the 
lobe and rvas introduced well into its substance It can casiK be dcmnnstratLcl 
that the needle is engaged in the gland b\ ln\ing the patient sw dlow tlie skin 
acting as a fulcrum, while the long arm of the le%er, the base of the needle, 
moees up and down (fig 1C) *\n obturator should be introduced into the 
needle before an injection is started to a\oid blocking caused b\ tiie coagulation 
of blood and theroid substance collected in the point of the lumen during its 
introduction The desired amount of .ibsolute alcohol w as then introduced The 
s>ringe was disconnected, the needle adeanced about 2 cm toward cither pole and 
more alcohol was introduced, the process being continued until the lobe was 
satisfactorilj infiltrateti The largest (jiiantitr of alcohol injected at one sitting 
was 30 cc 

RESULTS 

In no case was an nnmediate or remote ill cftect ftoin the alcohol 
observed On the day following the injection, and continuing until the 
third or fourth day, there tvas a rise in teinpei attire and local evidence 
of aseptic reaction The gland was increased in sire and this increase 



Fig 1 — 'I, introduction of anesthetic, raising wheal, B, anesthetizing soft 
parts o\er gland, C shows iiKnemcnt of needle during act of swallowing, this 
confirms the fact that the needle is in the gland 

subsided more slowdy than tltc other evidences of local reaction 1 he 
enlargement was not sufficient to cause respirator} embarrassment from 
tracheal compression, nor was there aii} interference with the function 
of the recurrent larjngcal ncraes 

Set ere pain did not result from the injection in an\ case, although 
some patients comjdaincd of a sharp pain “like a toothache” back of the 
car while the uj>per pole was being infiltrated This lasted but a few 
moments In one case pain was referred to the inferior mandiiuilar 
dnision of the fifth cranial nerte on the side on wdiich the injection was 
made Most of the patients had se\cral injections at ^ar\lng mtcr\als 
1 he question of the amount of infiltration of the gland to be acconi- 
jilished at a sitting must be elccideel b\ the condition of the patient M <- 
ha%c made injections into both lobes at one sitting in some patients 
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and into only one lobe oi a portion of a lobe at one time in others 
The process can be cairied on indefinitely, if one wishes to do so until 
the gland is reduced to a scar 

In the cases in which opeiation was perfoimed, special caie was 
taken in the microscopic study of the section to determine the effect 
of the injections Since m some of them injections had been peifoimed 
seveial times at long intervals, it was possible to contiast the changes 
from recent injections with those of earhei ones The micioscopic 
observations on these glands were similar to those made on the expeii- 
mental animals There was coagulation necrosis followed by a lound 



Fig 2 — Position of needle during injection in different parts of the gland 

cell infiltiation and fibroblastic proliferation and organization Foreign 
body giant cells were found about bits of colloid which had been acted 
on by the alcohol, producing the reaction of a foreign body The ulti- 
mate picture was one of fibrous tissue replacement of the destroyed 
thyroid tissue The blood vessels passing through the injected area 
showed thrombosis, and in older areas organization of the thrombus 
with canalization When numerous injections had been made, this factor 
alone must have meant considerable decrease m the blood supply of the 
gland 

The single objection to methods of injection is that the ultimate 
opeiative piocedure is made more difficult b} pericapsular adhesions. 
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These were more marked in the cases in ^\hlch laige amounts liad been 
injected at one sitting and A\ere less marked in those in ^\hlch theic had 
been repeated injections of small quantities This obser\ation fits ^\eil 
A\ith the experimental obsenation that the alcoliol tends to leak out of 
the tlnroid capsule around the injecting needle after the intracapsular 
pressure has been sufficienth' raised We belie\e that the technical diffi- 
culties of subtotal th} roidectonn will not be greath increased b\ the 
injection of small quantities of alcohol on repeated occasions rather than 
a single large injection We advise injections of from 8 to 16 cc to a 
lobe repeated at weekly inter\als, the number of injections being deter- 
mined b\ the sire of the eland 

^ o 

austk \ct or c \ses 

Cast 1 — Hisloix — I\Irs B I\I L, aged 19, a clerk entered the niedicTl serMce 
of the hospital on Xo\ 10, 1923, complaining of pain o\er the heart TJie famih 
hIstor^ was unimportant, except that one brother had chorea Tlie patient had 
had frequent attacks of sore throat and one attack of rheumatic fc\cr sc\cn 
a ears before Her ankles and knees were iinoKed m this attack, and she was 
confined to bed for two a\ceks She also had bad scarlet fe\er four \ears before 
with uneaentful rccoacra A tonsillectoma had been performed three a ears 
preaious to admission 

The present illness began with pam oaer the heart and palpitation fifteen 
montlis before she entered the hospital Nine months before admission, an 
enlargement of the tharoid, which increased steadilj in sire was noticed This 
was associated aaitli extreme neraousiiess and irritabilita jerka moaemeiits of 
tlie head and Iiaiids had been present for about six montiis before siie came to 
the hospital Her aacight was 152 pounds (69 Kg) in Koaember, 1922, and at 
entrance to the hospital 117 pounds (53 Kg) Beginning in June, 1923, she had 
rccciaed ten treatments aaith the roentgen raa, and had been giacn iodine for 
tliree months, during this tune slie aaas also placed on a loaa protein diet, and hid 
much rest in bed 

L'toiiiiiiolifui — The patient aaas aacll dcaeloped fairla nourished and rather 
restless, and irregular, jerka moaenients occurred in all parts of the boda Definite 
exophthalmos aaas present The tharoid aaas enlarged, more on the right side, and 
it aaas of firm uniform coiisistenca A definite bruit was heard oaer both lobes 
but no thrill was felt The heart aaas moderatela enlarged \ fault sastohe 
miirmiir aaas he ird in the pulmonic area and a stronger one at the apex Tlie 
pulse rate aaas 130 The blood pressure aaas sastohe 135 and diastolic 70 The 
extremities aaere normal except for inaohintara, irregular moiemeiits The fingers 
slioaacd a fine tremor 

Laborator\ Examtualtous — The urine aaas normal, the blood slioaacd hemo- 
ulobin S5 per cent , 4 490,000 era throca tes, 6 200 leiikoca tes and a normal smear , 
the difFercntial count showed a slight lamphocatosis The basal metabolism rate 
was 5S per cent 1 he electrocardiogram showed an maersion of the 1 aaaaes 

\ diagnosis of exophthalmic goiter and chorea aaas made 

Tnatinci t and Course — The patient aaas treated in bed until Maa 24 1924 
During this time she aaas giacn roentgen-raa irradiations oaer the tharoid The 
basal metabolic rate aairicd from the rate at entrance to 70 per cent and fiiictiiatcd 
liuwttii tin- and 40 per cent During \pril she had an icute infection oi the 
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throat with acute arthritis of the knees and ankles, which aggravated all sjmp- 
toms The heart rate varied between 110 and 150 and was extremely labile 

On May 22, 1924, she was transferred to the department of surgerj She 
appeared nervous, and occasional choreiform movements were noted The 
exophthalmos was now severe Both lobes of the thyroid were large, and there 
was a loud bruit and thrill 

Roentgenograms of the chest showed some compression of the trachea b}'- 
the goiter The basal metabolic rate was 46 per cent , the average pulse rate was 
130 The weight was 105 pounds (47 6 Kg ) The urine was normal The blood 
showed hemoglobin, 56 per cent, 3,490,000 erythrocytes, and 6,900 leukocjtes, 
wnth a slight relative hmphocytosis 

During her stay in the surgical ward the patient was in bed, on a 5,000 caloric 
diet, but she lost 3 pounds (1 4 Kg ) during the next w'cek On Ma^ 31, 16 cc of 
absolute alcohol was injected into the right lobe of the thyroid, following this, 
there was considerable local reaction, including an increase in the size of the gland 
with redness and local heat On June 1, the pulse rate w'as 160 and the tempera- 
ture 101 4 F Both the fever and tlie tachycardia gradually subsided, and on June 
5, the temperature was normal and the pulse rate ranged between 100 and 110 
On June 11, the weight w'as 105 pounds (476 Kg) On June 19, the weight w'as 
111 pounds (50 3 Kg), and the patient w^as symptomatically much improved On 
June 30, she weighed 121 pounds (55 Kg), and the pulse was much more stable, 
about 110 in rate The basal metabolism was 38 per cent She was then allow'ed 
to be up and about the ward with a rest period of two hours a day m bed She 
continued to improve symptomatically, and the pulse rate varied from 90 to 120 
with exercise 

On July 25, impacted third molars were removed under nitrous oxide and 
OX} gen anesthesia, while simultaneously 10 cc of absolute alcohol was injected in 
each lobe of the thyroid This was followed by a local and general reaction 
similar to, but less intense than, that at the previous injections On August 4, 
she was discharged from the hospital weighing 130 pounds (59 Kg ) The basal 
metabolic rate was 27 per cent, and the average pulse rate, 100 She was advised 
to continue the high caloric diet and the rest period 

On November 10, the patient weighed 156 pounds (708 Kg ) and was greatly 
improved in every way She was working as a clerk in a store The pulse rate 
ranged from 90 in the morning to 120 in the evening after she had worked most 
of the day 

On December 7, the patient reported that she was feeling stronger, she 
weighed 159 pounds (72 Kg ), and (he pulse rate ranged from 90 in the morning 
to 110 in the evening 

On January 28, 1925, the patient reported that she continued to work The 
pulse readings on several consecutive days averaged 74 m the morning and 90 
in the evening The weight was 163 pounds (74 Kg ) 

On July 1, 1925, she reported that she considered herself perfectly well 

Case 2 — Hi^stoiy — Mrs M B, aged 52, a housewife, entered the hospital 
because of weakness, loss of weight and nervousness She had had an operation 
for the removal of gallstones and the appendix The menopause came four } ears 
before her admission to the hospital 

Exaiiiwatwn — The patient w'as fairly well nourished, the mental reaction w'as 
slow’ and she w’as nervous The pupils w'cre slightly irregular, and moderate 
exophthalmos was present The thyroid w'as symmetrically enlarged, and was 
smooth and elastic Thrills or bruits were not noted The heart and lungs were 
essentially normal The abdomen show’ed an old surgical scar o\er the superior 
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part of the right rectus abdominis There was a marked fine tremor of tiic 
extended Jiands, but t)ic^ extremities were otherwise norma) Ikr greatest wcicht 
had been 169 pounds (767 Kg ) six years before Her weight on entrance was 
i02 pounds (463 Kg) On Februar} 8, the basaJ metabohe rate was plus 10s 
per cent and !icr average pulse rate was 1 12, after ten das s’ rest m bed 

Trccttmcnt and Course On this date a bilateral superior ligation of the 
thjroid w^as done, and a week later the patient was discharged for six weeks 
Slie did not return until !May 14, at which time she was somewhat impro\cd 
but she was still restless The basal metabolic rate was plus 25 per cent the 
average pulse rate, 100, her weight was 106 pounds (48 Kg) On Mas 16 an 
alcohol injection was administered, 16 cc was injected into the left lobe, and 
6 cc into the isthmus There was little sjstematic reaction, her temperature 
reached 998 F and the pulse rate was elesated to 120 This reaction subsided in 
tw'o dajs, and the patient was discharged She returned to tlic hospital on June 
19, at which time she was less nervous Her weight was 108 pounds (49 Kg), 
and she had a basal metabolic rate of plus 23 per cent Eight cubic centi- 
meters of alcohol was injected into the right lobe, and the patient was dis- 
charged from the hospital on the following dav On Jiilj 22, she returned 
sjmptomaticallj improved her weight was 110)4 pounds (50 Kg), her average 
pulse rate 100 and the basal metabolic rate plus 25 per cent Eight cubic 
centimeters of alcohol was injected into each lobe, the patient was discharged 
the following daj She returned on October 2, and reported that she had been 
feeling well for the past two months, was gaining in weight and was almost 
complctelj relieved from nervousness The basal metabolic rate was plus 151 
per cent, and the average pulse rate, 76 Fourteen cubic centimeters of alcohol 
was then injected into the right lobe and 10 cc into the left lobe The patient 
was again discharged from the hospital on the dav following the injection She 
was considered cured and was advised tint it would not be ncccssarv for her to 
return to the hospital as long as she continued to gain in weight 

CaS! 3 — Ihstorx — Mrs E B, aged 36, a housewife, entered the hospital on 
March 2, 1924, complaining of palpitation and loss of weight The present illness 
began m November, 1923 with palpitation on slight exertion Shortlv after this 
she became nervous, tins svmptom increased up to the time of admission to the 
hospital Siic behoved that her eves had become shghtlj more prominent during 
the two months before entrance to the hospital Her best weight was 135 pounds 
(61 2 Kg ) in Jutv, 1921, at entrance she weighed 105 pounds (47 6 Kg ) Vomit- 
ing and diarrhea had not occurred 

Exaimnalton — She was extrcmelv nervous, and had obvioiislv lost some weight 
Slight exophthalmos was noted The thjroid was s> mmetncallv enlarged, and a 
bruit could be heard over the entire gland There was not an> thrill The 
lungs were normal, and the heart was not enlarged, but it was overactivc A 
blowing svstolic murmur at the apex was transmitted to the base Her blood 
pressure was svstolic, 130, diastolic 72 The abdomen was normal The 
extremities were normal except for a fine tremor of the fingers The reflexes 
were norma! The blood Wassermann reaction was negative and the electro- 
cardiogram was not dcfinitciv abnormal Her blood showed a slight secondarv 
anemia 

Tnatmcnt and Courst — She vvas placed in bed and given a high caloric diet 
and sedatives On March 16 her weight was 106 pounds (4S Kg), the basal 
metabolic rate, 52 per cent ind her average pulse rate, 100 On this date, 10 cc 
o! absolute alcohol was injected into each lobe This vvas followed bv a modtratelv 
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severe reaction, and on March 19 she went home On May 14, she returned to 
the hospital Her weight was 118 pounds (53 5 Kg ), her basal metabolic rate uas 
38 per cent and the pulse rate averaged 90 The symptoms were much less 
severe On May IS, 10 cc of absolute alcohol was injected into each lobe of the 
thyroid She left the hospital on the following day On July 1, her weight was 
124 pounds (56 Kg), her basal metabolic rate was 26 per cent and she w^as much 
improved Ten cubic centimeters of absolute alcohol was injected in each lobe, 
and she again returned home On August 2, her weight was 136 pounds (61 7 
Kg), her basal metabolic rate was 10 per cent and she was entirely free from 
nervousness, but still had some palpitation on exertion On September 15, she 
weighed 140 pounds (63 5 Kg), and considered herself entirely well She 



Fig 3 (case 4) — Border of almost completely healed area of necrosis follow- 
ing alcoholic injections 

reported bj" letter in February, 1925, that she was still in what she considered a 
normal condition 

Case 4 — Htstoiy — Mrs O W, aged 33, a housewufe, entered the hospital on 
Nov 20, 1923, complaining of enlargement of the neck, nervousness and loss of 
w'eight The patient gave a history of ha\ing had some fulness in the neck for 
eleven jears Her general health w^as good until three years before, when the 
neck suddenly began to increase in size and she noticed marked w'eakness, an 
increase m appetite and burning and smarting of the ejes The sjmptoms had 
gradiialh increased, w'lth added prominence of the ejes, extreme nenousness and 
loss of weight 

Ltamiiiafioii — The patient was undernourished Her skin was warm, moist 
and somewhat pale Marked exophthalmos was present Both th\roid lobes were 
markedh enlarged, some hard nodules w’ere felt in the gland Thrill and bruit 
o\er the gland and pulsation of the large \essels of the neck were marked The 
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heart \\as somewhat enlarged and o\eractne The sounds were normal and 
regular, the pulse rate was 120 Her blood pressure was sastolic 120, diastolic, 
60 

The extremities and reflexes were normal There was a marked fine tremor 
of hands on extension Her weight was 97 pounds (44 Kg) The basal ineta 
bolic rate w'as plus 75 5 per cent 

The diagnosis was exophthalmic goiter 

Ti catmcht and Coid — The patient was placed in bed on a high caloric diet 
for three weeks, but she did not iinpro\e On December 13 both superior tlnroid 
\essels were ligated under gas and oxegen anesthesia There was a moderatch 
severe reaction which subsided in three daas She continued in bed under obser- 
aation until Jan 3, 1924, when she was discharged for six weeks At the time of 
discharge the basal metabolic rate w'as plus 75 per cent weight 9Sy. poundi, 
(44 7 Kg), and aaerage pulse rate, 110 

On March 18, the patient returned to the hospital with an aaerage pulse rate 
of 110 weight, 98 pounds (44 5 Kg), and basal metabolic rate plus 55 per cent 
Her condition was somewdiat improved, but she coiitimied to be extremeh ner- 
aous TJie case was not considered a good operatiae risk On March 20, 8 cc 
of absolute alcohol was injected into the left tharoid lobe A moderate general 
reaction followed this procedure, the temperature reached 101 5 T, and pulse rate 
120 This subsided in three daas 

On March 29, 10 cc of alcohol injected into the right lobe resulted in little 
general reaction, the patient aaas discharged three daas later 

On Mav 28, the patient returned to the hospital samptomaticalh much 
improaed The weight aaas 112 pounds (508 Kg), the pulse rate 90 iiul the 
basal metabolic rate, plus 26 2 per cent The case aaould have been i good 
operatiae risk at this time, but aa-e aaishcd to learn aahethcr further improaemeiit 
could be made, and whether it aaould be pcrinaiicnt On Maa 31, 14 cl of 
ibsolute alcohol aaas injected into the right lobe and isthmus A reaction did 
not occur, and the patient aaas discharged on June 2 

On July 24, the patient returned, stating that she had been aaorkmg bird 
since leaving the hospital carla in June She had lost 13 pounds (6 Kg ), and the 
pulse rate aacraged 110 She aaas more neraous and tlie basal metabolic rate 
aaas plus 65 per cent Her aaeight at this time aaas 109 pounds (494 Kg ) On 
Jula 28, 10 cc of alcohol aaas injected into each tfiaroid lobe, the patient aaas 
alloaaed to return home on Jula 30 

On Noa ember 14, the patient returned to the liosjiital She had been carraing 
on her ordinara aaork aaithout marked samptoms or further loss of aaeight Her 
pulse rate aacraged 100, the basal metabolic rate, plus 40 per cent and her aaeight, 
lOSjA pounds (492 Kg) The operatiae risk was consukred good at the time 
and we felt that the patient aaould not be able to carra on satisfactonla without 
a partial tharoidcctoma 

On A oa ember 24, a subtotal tharoidcctoma aaas performed Conaaksccnce 
aaas iincaentful The pathologic report aaas ‘ Xodiilar goiter aaitli scattered 
areas of exophthalmic hapertropha Colloid on aahole fairla ainindant 

In Jula 1926, the patient returned to the hospital for examination There 
aaas no eaidence of hapcrtharoidism The basal metabolic nite aaas 6 per cent and 
i.er weight aaas 130 pounds (59 Kg) 

5 f/irtora — J D aged 49, a mechanic aaas admitted to the medicd 

de’p^^tmcnt of the hospital on Teb 29 1924 complaining of weakness, loss of 
weight and pilpitation In December 1923, he began to lose aaeight and bee inie 
aaeik and neraous In lamiara 1924 he deaefnped a scacrc diarrlit i which la-«lt<l 
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tuo \\eeks His ejes became prominent The sjmptoms increased in se\ent\ 
until the time of his entrance to the hospital His w eight m December, 1923, as 
145 pounds (65 8 Kg ), and at admission, 116 pounds (526 Kg ) 

Evaminafion — The patient was undernourished and extremeh nenous and 
his skin was moist The eyes w'ere normal, except for a moderate degree of 
exophthalmos There was a bilateral enlargement of the thjroid, more marked on 
the right, the gland was uniform in consistencj, and a definite bruit was heard 
o\er both lobes Both lungs were normal The heart was slight!} enlarged, 
a blowing systolic murmur was heard loudest in the fourth intercostal space 
and was transmitted to the base of the heart The blood pressure was s\stohc, 
128, diastolic, 60 The abdomen was normal, except for tenderness o\er the right 
upper quadrant The genitalia, rectum and reflexes were normal The fingers 



Fig 4 (case 5) — Low power photomicrograph of large area of necrosis in 
th}roid, localized epithelial h}pertroph} and h%perplasia of bmphoid tissue 

showed a fine tremor The basal metabolic rate was 61 per cent, and the pulse 
rate averaged 108 The electrocardiogram showed \entricular extrasystoles 
The urine w'as normal An orthocardiogram showed an index of 141 per cent 
with widening of the aortic arch 

Ticaimcnt and Course — Treatment consisted of rest, sedatnes and a high 
caloric diet On March 15, his basal metabolic rate was 405 per cent At this 
time, auricular fibrillation was noted, which was present intermittent!} during his 
sta} 111 the hospital On April 7, his basal metabolic rate was 50 per cent and on 
April 26, It was 42 per cent During ilarch and \pnl, three roentgen-ra% treat- 
ments were gi\en 

On Ma} 9, he was transferred to the department of surgerr At this time 
examinations showed that his condition was about the same as it was at entrance 
to the hospital, and the patient did not show srmptomatic improvement Auricular 
fibrillation was still present and his weight was 112 pounds (508 Kg) 
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On ]Ma> 12, the basal metabolic rate was 51 per cent On ^Ia^ 13 6 cc of 
absolute alcohol was injected into each lobe Xo appreciable reaction ’occurred 
and he w'as sent home on ilaj 15 

On June 16, he returned to the hospital unimpro\ed The basal metabolic 
rate was 55 2 per cent, the average pulse rate, 112, and the weight 116 pounds 
(52 6 Kg) 

On June 18, 10 cc of absolute alcohol was injected into each lobe without 
anr reaction, the patient was sent home on June 22 

On September 3, 1924, he returned showing s.Mnptomatic impro\einent II is 
w'eight W'as 124 pounds (562 Kg), but the basal metabolic rate which was 53 per 
cent, and his average pulse rate of 110 did not show improrement On September 
15, a subtotal thj roidectomr was done The convalescence was uneientful 
except for auricular fibrillation during the first three postoperatne dais The 



Fig 5 — High power detail of border of area of necrosis seen in figure 4, 
simple necrosis of tluroid acini, surrounded bi reactne ?one of healing, carh 
encapsulation 

pathologist reported “Tissue weighs 49 grams There is a marked Inpcrplasia 
oi the rudimcntari hmphoid tissue and areas of epithelial Injiertropln The 
picture IS that of exophthalmic goiter There are areas of complete necrosis 
of the tlnroid tissue surrounded b\ a definite capsule” 

He was seen in August 1926 at which time he was in excellent condition 
His weight was 147 pounds (66 7 Kg), his basal metabolic rate was 10 jKr cent 
and his pulse rate was 80 Exophthalmos had disappeared, and he was tree 
from sMuptoms 

6 — //ir/on — Mrs E Af , a housewife aged 44 came to the hospital 
\ug 20 1023 complamimr ot enlargement of the neck nereousness and loss of 
Weight In March 1923 she first noticcel the nenousness Since the onset ol 
these first semptoms she had lost 23 pounds (113 Kg), and harl noticed an 
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increasing prominence of the eyes During the six weeks before admission, 
shortness of breath had been noted 

Evamuiation — The patient was poorly nourished, ner\ous and irritable The 
skin was moist Marked exophthalmos was present There was bilateral s>m- 
metrical enlargement of the thjroid A definite bruit could be heard o\er the 
gland 

The lungs w'ere normal The heart w'as shghtlj enlarged, the pulse rate was 
148, and it was regular A systolic murmur was heard over the apex and m the 
mitral area The blood pressure was systolic 120 and diastolic 60 

The abdomen was normal There was a fine tremor of the extended hands 
Reflexes were present, and were prompt and equal on the two sides Her weight 
on admission was 100 pounds (45 4 Kg ) 

Treatment and Course — On admission to the medical w'ard, the treatment 
consisted of rest, a high caloric diet and sedatives 

On September 2, the basal metabolic rate was 78 per cent, and the average 
pulse rate was 122 On September 18, the basal metabolic rate was 58 5 per 
cent and the average pulse rate was 116, on September 27, the basal metabolic 
rate was plus 56 per cent and the average pulse rate was 102 

On October 4, both superior thyroid vessels w'cre ligated, and on October 14, 
the patient was discharged for six weeks When she left the hospital, her weight 
was 92 pounds (41 7 Kg ) 

The patient returned to the hospital November 2 She weighed 93% pounds 
(42 5 Kg), the average pulse rate w’as 92, and the basal metabolic rate was 
plus 36 per cent It was thought that the patient would make further gain, so 
she w'as discharged 

On February 24, 1924, she returned to the hospital with a basal metabolic rate 
of plus 48 per cent, and an average pulse rate of 112 She w’eighed 98 pounds 
(44 5 Kg), and s>mptomatically had somewhat improved since ligation During 
this visit to the hospital, septic tonsils were removed 

On July 18, the patient returned with an average pulse rate of 132, a basal 
metabolic rate of 61 6 per cent, and a w'eight of 106 pounds (48 1 Kg ) The 
nervousness w'as more marked than on the previous visit On Jul> 22, 12 cc of 
absolute alcohol was injected into the right lobe and 8 cc into the left A reaction 
did not occur and the patient was discharged the following day 

A second alcoholic injection was given on August 15, 8 cc into each lobe ^t 
the time of this injection the basal metabolic rate was plus 51 per cent, the 
average pulse rate was 115 and the weight was 110 pounds (50 Kg ) 

On November 18, the patient again returned to the hospital In spite of the 
fact that she had been working hard, the basal metabolic rate was lower than on 
any previous occasion — plus 32 per cent, the a\eragc pulse rate w'as 100 and the 
weight was 115 pounds (52 Kg) The patient was considered m good condition 
for operation, and on November 28, subtotal tlnroidcctom\ v\as done Coin i- 
lescence was uneventful The pathologist reported “'\denomatous colloid goiter 
with Inpcrplasia of the rudimcntar> hmphnodcs 

Casi 7 — Hjslojy — Mrs A D, aged 38, a houscv\ifc, was admitted to the 
medical service of the hospital on Aug 31 1924 complaining of loss of weight 
and prominence of the ejes 

In Jaiuiare, 1924, palpitition and neraousness were first noticed In \pril, 
her ejes began to be prominent, and the% continued to become more so until her 
idmission Her weight had decreased from 138 to 106 pounds (62 6 to 48 Kg ) 
She perspired freeh In April, the right superior tlnroid vessels had been 
ligxled at .mother hospital without benefit 



930 


■IRCHll'ES OF SbRGER] 


E\atm)iatio}i — She \\as fairh i\eJJ nourished, but shoucd exidence of loss ot 
■weight The skin was brownish, warm and moist There was a high grade of 
exophthalmos The thxroid gland was sxmmetricalK enlarged and of uniform 
eonsistencx A thrill was felt at the superior poles, and a loud bruit was present 
The lungs were normal The heart was enlarged to the left and a blowing 
murmur, sjstolic in time, was heard loudest at the apex and fainth in the aortic 
and pulmonar 3 areas The average pulse rate was 126, and it was regular The 
abdomen was normal The extremities showed a marked tremor of the fingers 
and edema of both ankles The reflexes were normal The laboratorj examina- 
lions showed normal urine The Wassermann reaction was negative The sugar 
tolerance test showed a slightlj increased fasting sugar and a slight lag m the 
sugar curve The basal metabolic rate was 67 per cent The electrocardiogram 
show'ed sinus tach 3 cardia with flat T waves 



Fig 6 (case 7) — Low pow'er photomicrograph of area of hemorrhagic 
necrosis with border of organiration 


J rcaliitciil and Course — The patient remained in bed on a high caloric diet 
until October 3 During the earh part of this period the patient's s>mptoms 
became somewhat less marked, and the basal metabolic rate on September 10 was 
51 per cent, and the average pulse rate, 108 \fter this the svmptonis increased 
in intensitv, and on September 26, the basal metabolic rate was 70 per cent, and 
the pulse rate averaged 126 She was transferred to the surgical service on 
October 3, when 20 cc of absolute alcohol was injected into each lobe of the 
thvroid That evening her temperature was 102 8 F, and the pulse rate was 140 
On October 5, the temperature was normal She was discharged on October 9 
Her weight then was 103 pounds (46 7 Kg) 

On October 31, she reported bv letter that her weight was 116 pounds 
(526 Kg) that the pulse rate averaged 130 and that some edema was present 
on the ankles 
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was moderately enlarged, with a heaying ot the precordiiiin , a blowing systolic 
murmur was heard at the ape\ and was transmitted to the base, the pulse rate 
yyas 120, and it yyas regular The blood pressure yyas IdO systolic and 60 
diastolic The peripheral yessels were sclerotic 

The abdomen yyas normal There y\as tremor ot the extended fingers the 
reflexes were actne Laboratory examination showed that the urine was normal 
The electrocardiogram showed sinus tachycardia The basal metabolic rate was 
70 per cent The patient was admitted to the medical seryice witli a diagnosis of 
exophthalmic goiter and chronic myocarditis 

TiLalmcut and Couisc — The patient yyas considered a poor operatne risk, 
and treatment consisted of rest in bed and a high caloric diet He did not improyc 
during ten weeks of this treatment On May 16, the basal metabolic rate was 
67 per cent, and the ayerage pulse rate, 110 On this date 10 cc of absolute 



Tig 8 (case 7) — Ilorder of dense scar tissue around another large area of 
necrosis connected yyith necrotic adenoma, adyanced encapsulation 

alcohol yyas injected into each lobe of the tiuroid A modcratclj seycre general 
reaction folloyyed but subsided after three days The patient yyas discharged, 
he yycighed 104 pounds (47 2 Kg) 

On September 16 he returned to the hospital weighing 125 pounds (567 Kg) 
and slioyymg much symptomatic improyement The basal metabolic rate y\as 
50 i)cr cent and the ayerage pulse rate y\as 94 On this date, 14 cc of absolute 
alcohol yyas injected into each lobe of the thyroid There yyas a slight reaction, 
and he was discharged from the hospital on September 17 

On October 20, he returned He yycighed 127 pounds (57 6 Kg ) and yyas 
much less neryoiis The basal metabolic rate yyas 47 per cent and his ayerage 
pulse rate was CO On October 22 12 cc of absolute alcohol was injected into 
each lobe and was tollowed by little reaction He lelt for home the follow- 
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He returned on December 11 when hjs general condition was about the same 
The basal metabolic rate w'as 50 per cent, his weight was 143 pounds (63 Kg) 
and the pulse rate averaged 90 On Jan IS, 1925, he was m about the same 
general condition, but the operative risk was thought to be good and a subtotal 
th 3 'roidectom 3 ' was done Conralestence w’as unerentful The specimen remo\ed 
showed “epithelial h 3 'pertroph 3 , h 3 'perplastic rudimentar\ hmph nodes with 
large areas of necrosis ” 

In Jul 3 , 1926, he reported that he was in excellent condition 
Case 9 — Histojv — Miss J Me, aged 34, a stenographer, came to the hospital 
on j\Ia 3 28, 1924, complaining of w^eakness and nervousness A. sister had had 
exophthalmic goiter The present illness began m Februar 3 , 1924 with ner\ous- 
ness and enlargement of the neck In April, she began to ha\c palpitation and 
d 3 'spnea on exertion Her best w'eight w'as 124 pounds (562 Kg ) m October 
1923, and she weighed 105 pounds (47 6 Kg) at the time of entrance Her 
appetite was voracious, and diarrhea and vomiting had not occurred 

Examination — She w'as undernourished and nerrous Tliere was a moderate 
grade of exophthalmos The th 3 Woid gland w'as S 3 'mmetricall 3 enlarged without 
a thrill or bruit The lungs w'ere normal , the heart was shghth enlarged and 
overactive The blood pressure w'as s 3 'Stolic, 130, diastolic 68 The abdomen 
was normal The extremities w'ere normal, except for a tremor of the lingers 
Laborator 3 ' examination show'ed normal urine, a negatue blood Wasserniann 
reaction and slight secondarv anemia An electrocardiogram showed sinus 
tach 3 xardia The basal metabolic rate w'as 62 per cent 

Ticatinent and Coiti^c — She w^as placed m bed on a liigh caloric diet blic 
lmpro^ed somewhat, and on June 10, the basal metabolic rate was 43 per cent 
and the pulse rate, 100 On June 25, the basal metabolic rate was 49 per cent 
She had continued to lose w'eight, until at this time she weighed 99 pounds 
(45 Kg) On June 26, 10 cc of absolute alcohol w'as injected into each lobt 
of the tlnroid There was a moderate reaction and she was discharged on 
July 1 

On July 17, the patient reported b\ letter that she was improimg On 
August 30, she wrote tliat she felt w'ell and had been working several hours a 
da 3 ', against our advice 

On September 10, she returned her w'eight w'as 104 pounds (47 2 Kg ), and 
the liasal metabolic rate, 35 per cent Ten cubic centimeters of absolute alcohol 
was injected into each lobe Tliere was little reaction and she was discharged 
two davs later 

On October 15 her weight was 108 pounds (49 Kg ) the basal metabolic rate 
was 38 per cent and the average pulse rate was 100 Tiftecii cubic centimeters 
of absolute alcohol was miected into the right lobe and 10 cc into the left lobe 
She returned home the following da 3 

On November 19, her weight was 112 pounds (508 Kg), the basal metabolic 
rate, 25 per cent, and the av'erage pulse rate, 90 Sv mptomaticallv she was much 
improved On December 20 her weight was 120 pounds (54 4 Kg), the basal 
metabolic rate, 27 per cent and the av'erage pulse rate 90 

'\t this tunc a subtotal thv roiclectomv was done without bad results, and her 
convalescence was without event The specimen showed ‘epithelial hvperplasia 
and Inpertrophv Hvperplasia of the rudimentarv hmph nodes Large areas oi 
necrosis with beginning organiration ’ 

In Tanuarv 1927 the patient reported that she was m good condition 
Cvsi 10 — lii^tor\ — Mrs L R, aged 52 a housewife entered the hospital 
Jin 23 1924 complaining of weakness loss of weight and exophthalmos 
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I'wentj >ears before she had had an illness accompanied b\ a rapid pulse loss 
of weight and marked ner\ousness During this attack, her e\cs had become 
prominent After spending seven months in bed, she had improeed, and while 
she had not been entirel> well she had carried on her usual duties In Xo% ember, 
1923, she had again become lunous and the exophthalmos Ind become more 
marked Her weight was reduced from 128 to 108 pounds (58 to 49 Kg ) 

£io/;ii;io/m;i — She was nervous and emaciated Extreme exophthalmos was 
noted The tinroid was slightK enlarged and \er\ firm Definite thrill and bruit 
were obsereed The lungs were normal The heart was moderateh enlarged and 
o\eractne, and the pulse rate i/as 130 V blowing s\stolic inurnuir wap loudest 
oacr the mitral area The blood pressure was 138 sestolic, and 68 dnstolic The 
abdomen was normal The extremities were normal except for tremor of the 
fingers 

Laboratorj Obscr\ations The urine was normal \n clLutrocardiogram 
show'cd sinus tach 3 cardia The basal metabolic rate was 76 per cent 

The diagnosis was acute exacerbation of a chronic t\pc of cxophthalinic 
goiter 

Illiirss and Com fc — She was placed in bed, and gnen sedati\cs and a high 
caloric diet 

On Tebruar^ 10, she had not impro\ed, and the superior th 3 roid \t.sscls on 
both sides were ligated This was followed b\ a moderateK sc\erc reaction \ 
few' da\s later, she was sent home 

She returned on A,pril 10, without s 3 mptomatic impro\emcnt Her weight 
was 100 pounds (454 Kg), and the basal metabolic rate was 70 per cent On 
April 12, 10 cc of absolute alcohol i\as injected into each lobe There w is a 
mild reaction, and slie was discharged a aveek later 

On June 2, she returned, somewhat improaed Her weight was 105 pounds 
(47 6 Kg ), and the basal metabolic rate w-as 54 per cent Ten cubic centimeters 
ot ibsohite alcohol was again introduced into each lobe, and she was sent home 

On Jul\ 12, she returned, showing further lmpro^ement Her weight was 110 
pounds (50 Kg ), and the basal metabolic rate was 45 per cent 

She was not seen again until 1925, when she stated that she had felt fairK 
well from August, 1924 until Januar\, 1925, and had carried on her usual work 
Since Januan, she had had a return of sMnptoms, she weighed 105 pounds 
(47 6 kg ) uul the basal metabolic rate was 65 per cent The right lobe was 
rcmo\ed, and a sharp reaction followed She went home with instructions to 
return but she did not do so until Feb 23, 1926 There Iiad been so much 
relief from the lobectomr that she had considered herself well until December, 
1926 when the s\mptoms returned The basal metabolic rate was 75 per cent 
ind the weight 103 pounds (46 7 Kg) The left lobe was remored, this was 
tollowed In a serere reaction She was seen m Januar 3 , 1927, and was in good 
condition The iiasal metabolic rate was 12 per cent, and slie weighed 120 
pounds (54 4 Kg) 

CO MAirNT 

Ten patients were treated In the foregoing- metliod Some ot them 
had been under obserxation for as long as twm tears In most casc^. 
tbc operatite risk was considered poor at the onset of treatment \11 
except the patient m case 10 showed marked s}mptomatic impro\cment 
with gam m weight, decrease of nertoiisness and decrease ot pulse rate 
Some diminution of the basal metabolic rate was noted but this w.is not 
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i emarkable in many of the cases In se\ eu cases the e\ entiial nnpi o^ e- 
ment was sufficient to class the patients as good opeiatne iisks, and 
subtotal thyroidectomies were performed Thiee patients impioved so 
much aftei several injections that further tieatment was not necessarr 
All of these patients lested in bed for long periods, undei supeirision, 
without marked improvement, wdiile in some instances the SMiiptoms 
actually increased in severity The patients w'eie selected tiom the 
group of patients wdio did not show' sufficient impio\ement under 
recognized methods of treatment to allow' loliectoni) oi subtotal thc- 
loidectomy Some of them had leceived roentgen-ray theiapi , otheis 
had been tieated by supeiior pole ligation, but in e\er\ case enough 
time had elapsed after these measures had been emplojed to deteimme 
the maximum improvement before the injection of alcohol was begun 
With the present method of ti eating patients with sexeie hcpertln- 
loidism, this procedure is not commonly needed, but we beliere that it 
can be used advantageously in a small group of patients who do not 
lespond to the usual pieopeiative treatment Since the comjiletion ot 
these studies, approximately 1,600 patients wnth goitei hare been tieated 
suigically in this clinic Of this gioup, fourteen patients w'ere tieatefl 
also with alcohol as a preoperative measure, wnth i esults snnilai to those 
heie reported 

SUMMARY AND CONCLUSIONS 

1 Absolute alcohol can be injected into the thvioid of patients with 
h) pel thj roidism wnthout haim to them 

2 The local histologic changes are similar to those found in the 
experimental animals an initial coagulation necrosis, followed erentu- 
ally by replacement of the thyroid tissue by fibious tissue 

3 The proceduie is without technical difficulties 

4 The local and general reactions aie slight 

5 An improrement in the patient’s condition can be produced 
depending on the amount of gland destiored b} the alcohol 

6 The procedure is not intended to replace subtotal th) roidectoim 
but IS applicable in a small group of cases in which all other methods 
iiare failed to make the opeiatne risk good 

7 Periglandular adhesions result, wdnch make the complete opera- 
tion more difficult, but In the use of small amounts of the alcohol 
iniected fieqiienth this can lie made a negligible factor 



THE INTERNAL CALLUS 


AA’ CXPERIMEA'TVL STLD\ '' 

LEONARD W ELY, AID 
s\\ rRwcisco 

llie teim internal callus is einploiecl fieqiiently by those who treat 
patients who have snstained fiactures, this and other names aie men- 
tioned in textbooks Blaisdell and Cowan described it in a senes of 
expeuments on kittens ^ The late Dr Edwaid Hall Nichols 
conducted a senes of experiments on animals to dcmonstiate the 
internal callus, w^hich he showed to me shoitl} before his death 
but I behe\e the} ha\e ne\er been published The experiments I ha^e 
conducted w'ere prompted In those of Di Nichols 





I ig 1 (cat 42 ) — Cross-scction of the tibia at the site of operation, sliouing 
tin. hole ill tlic cortex plugged with bone and fiiiroiis tissue 

In the roentgenogiains showing healing fractures one secs little, it 
am internal callus It was absent m several series of exjierimental 
tiactures of the humeri of cats, or was occasionalh present in a nidi- 
mentarc degree - In these fractures, of course, much deformit\ and 
oceniding were unatoidabh present, and all nature’s effectne cftoits at 
healing were expended on the outside of the cortex beneath the ]>cii- 
ostcum The internal callus is supposed to be more in etidence in fiac- 

* Erom the Snniord I ni\trsu\ L'ihorator\ of Surgical Research 

1 Blaisdell. T r: and Cowan J E Healing ol Simple I racturc \rcii 
Surg 12 619 (March) 1926 

2 ri\ Leonard W \n Experiinent il Stiuh of the He ding of 1 raetures, 
\rcli Surg 5 s27 (Aoi ) 1922 
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tures with accuiate apposition, this is possibh true, but is diftkult to 
demonstrate, if the fracture is a complete one 

The problem that interested me was the method ol repair ol an 
injury to the shaft of a long bone when there was no actual solution ot 
continuity, and theiefore no necessity foi natme to build a \\iped joint, 
so-called, under the periosteum — the method she emplojs when the shaft 
IS completely fractui.ed I selected cats for the experiment, cut down on 
the anteromedial aspect of the shaft of the right tibia, incised the pen- 



lug 2 (cat 36) — Note the bridge of hbrous tissue at the surface the iiicoiu- 
plete bridge of bone trabeculae farther in, the new bone trabeculae along the cut 
surfaces of the cortes and the scattered trabeculae in the marrow canal 

osteum, and wnth a small dull boicd a hole about 2 7 mm in diameter 
into the mariow^ canal Then I closed liie wound <ind applied a collodion 
dicssmg All opeiations weic jieifoimed imdei eomjilete ethei naieosis 
and with strict asepsis The eats died oi were lulled at \arious mtertah 
1 he bone was remoeecl fixed in 10 per cent formaldelnde dcodcified in 
5 per cent nitric acid lun through the alcohoK and ether and mounted 
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jn celJoiclin I opeiated on eleven cats but m six of them the wounded 
area could not be identified The results m the other fi\e are guen m 
detail 1 here wei e no infections of the bone 

PROTOCOLS 

Cat 36— This cat was examined si\tj-se\en dajs after operation Tlic holt 
in the cortex was plugged witii fibrous tissue, winch wts continuous witli llie 
periosteum, and streamed down in a long band througli the marrow canal almost 



Fig 3 (cat dt) ) — rile illublration shows the new trabecuhe it the side oi the 
hole, on the outside of the cortex, and the incomplete bridge of new trabeculae 
leross the hole near the surface, with fibrous tissue and scattered bone trabeculae 
deeper in \ second incomplete bridge of new bone trabeculae has formed in the 
marrow cind below the lc\el of the cortex 

to the opposite cortex In it as it passed through the hole in the cortex, sc\ei d 
larger uui smaller areas of hone hid formed Bone trabeculae had also formed 
at the sides of the hole on the cut ends of the cortex and this new Iner of bone 
was continuous with one of considerable thickness on the outside of the cortex 
under the periosteum and iKo with another much thinner, on the inside oi the 
cortex There was no suggestion of bridging of bone across the gap at die 


suriace 
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Cat 40 — This cat was examined thirteen da}s after operation \ear tiic 
surface, between the cut margins of the cortex there was an irregular mass 0 } 
fibrous tissue across the gap, continuous wuth the periosteum, and this fibrous 
tissue extended irregularly down into the hole In its superficial portion, almost 
at the outside level of the cortex, a bridge of new' trabeculae was forming 
Deeper m the hole numerous trabeculae were building up, apparenth from the 
fibrous tissue, just below the level of the inner cortex these trabeculae were much 
thicker and had formed an almost complete bridge across the gap At a short 
distance below them, well out m the marrow' cavitj, another new island of hone 



hg 4 (cat 41 } — New bone trabeculae on the outside of tiie cortex The iiok 
I' plugged with fibrous tissue with seattered bone trabeculae Main new trabecu- 
lae haee formed beneath the Ie\el of the cortex, but the ones in this particular 
■■hf’e do not show much bridging across 

was dee eloping in fibrous tnsue ScarctU me bcuic eeas developing on eitiw' 
'jI the cut suriaces seen in the slide \t oik skIo of the gap new trabccube we-^ 
de' eloping on the outside 01 the cortex, but these did not appear on the o her suie 
C'T 41 — This cat was examined fourteen davs alter ojKration Tne 'Oit par,v 
ot tt e bine had been removed over the hole in the preparatto'i o. the ‘-pecim ’ 
‘o th't the question of the contmuitv of the rcriostcum co ild no‘ be de'e^'m' es 
V m?'’ ed pohferation of bone had taken pbce 01 the 01 'lue 01 tl coTe' w - 
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some distance on encli side of llic hole, as usual it uis tliickcr in the immcdiatL 
McimU of the hole, and tapered off as the distance from the hole increased 
;\Jan> trabeculae uere seen in the fibrous marrow beneath the Ie\cl of the cortex, 
and these formed an mcompictc bridge across tlie hole below the le\el of the 
cortex, m the fibrous marrow Eeidencc of am new formation of hone on the 
cut margins of the cortex could not he seen TIic inner aspect of the cortex 
near the hole also sliowed some new hone traheculac 

Cat 42— This cat w-as examined thirt\-four da\s after operation ^\ lien the 
skin was remoaed from the leg of the animal after death a distinct soft mass 



I'lg 5 (cat 42) — file hole Ins been bridged icross at the surface b\ tibroiis 
tissue and in the deeper portion of tins fibrous tissue in incomplete bridge of 
new bone Iralxciilac has formed, coiitiinions with tlie new bone liaer formed on 
the cut margins of the cortex Scattered traliecul le cm lie seen deeper in tlie 
cut and m nn also below the openiiig, m the marrow ciiiil 


ippe lied under tlie deep f isci i at the site of the wound 1 his had the .ippe iraiicc 
ot the ordiiiara eheesa m iteri il occasionalla found after operitions on lunnals 
whose wounds ire mficted but there was no other sign of infeH:tion 

The periosteum ji isstcl across the hole and eontnuicd through its center is i 
r ither thui strip of tibrous tissue winch extended into the marrow can li hone 
trabeculae were forming in the bone m tins fibrous strif) \ thin strip ot bone 
had been laid down on euh side ot the cut surf ices ot the bone and this w is 
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continuous with the new trabeculae formed in the hole Trabeculae were 
especialh noticeable just beneath the periosteum, but man\ had lormed beneath 
in the marrow' canal Distinct e\idence of external callus could not be seen 
Cat 43 — This cat was examined for-t\-two dajs after operation The peri- 
osteum stretched across the hole, and directl} beneath this, in the fibrous tissue 
an almost complete bridge of bone trabeculae had de\ eloped \cw bone Ind 
also formed on the cut surface on each cortical margin A few trabeculae were 
scattered in the cellular marrow w'hicli occupied the rest of the hole The blood 
sinuses w'ere distended with blood cells few other trabeculae were present 



Tig 6 (cat 43) — Note the strip of fibrous tissue across the hole at the surface 
with the almost complete bridge of bone beneath it Deeper, scattered tribecul ic 
can be seen 

III the nnrrow beneath the hole but these were not as numerous as in some oi 
the other specimens \o new formation of bone was present on the outside of the 
cortex 

Si M M \R\ 

\\ hen a hole is boicd into the coilex of a lon<^ bone of an mimal u 
betomes filled with fibums tissue which is continiinns with the ])cnostcuin 
and otlen extends well down into the marrow canal Instead of fnrmin(( 
a baiiiei to bom union this tonuation of fibrous tissue is (\idtntl\ a 



942 


-iRCHI] LS or SLRGLR) 


step in the healing process In it bone trabecule form irregnlaih Some- 
times the) are most numerous near the surface of the coite\, sometime^ 
in the hole and occasional!) m the marrow beneath the hole Often new 
bone IS formed on the outside of the coitex, but this seems to ])la\ little 
if an) role in the filling up of the hole It ma\ he absent I ha\e not 
obser\ed an}' necrosis of the cut margins of the coitex as described in 
mail) textbooks Contrai) to what I had beliexed befoie. bone is aetualh 
produced on the cut margin of the cortex Cartilage was absent in the 
healing jirocess 



CEREBROSPINAL FLUID 

NORMAL \ NATIONS IX THC R’\TL OF I ORM \T10\ ' 

DERYL HART M D 

BALTIMORt 

Dining the routine caie of neurosmgical patients ivitli obstiuctue 
liydiocephalus, periodic diainage of the \entncles has been necessan foi 
the lehef from intiacianial piessine in a niimbei of cases It has lieen 
noted lepeatedl)’’ that in the eail)'' morning the scmptoms of pressine 
develop much moie slowly, and, furthermore, that aftei longei peiiods 
of time, drainage of the ventncles yields less fluid than at othei times 
dining the day This has been obseived so constantlc that at piescnt it 
is customaiy to allow these patients to go fiom midnight until 8 oi h 
a m without diamage Even then the intiacianial jnessuic and the 
quantitv of fluid obtained is less than aftei a foin to six houi intcnal 
dining the latei part of the morning oi e^enmg 

The most striking illustration of this diinnal and nocturnal \aiiation 
in the foimation of centiicular fluid was gnen bj a patient in Mhoin 
continuous drainage of the cisterna magna and lentiicles was estali- 
hshed because of obstruction about the base of the hi am (case 1) 
Elgin e 1 shows an almost total absence of chainage in the houis iinme- 
diatel) after midnight, cvhile theie is a noticeable decrease in the amount 
of fluid in the eaily afternoon On the othei hand, the laigest amount of 
fluid was obtained in the moining and e^enlng houis fiom 7 oi 8 to 12 
o’clock 

In the onl) othei case of continuous diamage of the cenlncles, a tube 
was nisei ted into the enlaiged centiicle thiough the occipital legion An 
accuiate hourly lecoid of the amount of fluid was not obtained, how- 
e\ci. the muse’s notes coceiing seceial dacs leport “no drainage in the 
caih moining and tow^ard da 3 'bieak “tube chaining w^ell ’’ In the lattci 
case theie was no manipulation of the tube at ain time, in the formci 
case, with the hoinh record showm in figure 1 e\ei\ night when the 
diamage stopped the tube was disconnected, waim Ringei's solution was 
nin thiough it and fluid aspnated, at times the centiicles were tapped 
Blockage of the diamage tube was not found and theie was no incrc.T-c 
m the lntla^entIIclllar piessine Several hours latei the drainage would 
begin spontaneouslv without further adiustment ol the tiilie 

This variation was so sinking that the lecords of several patients in 
whom pel iodic diamage had been instituted were studied The fluid 

From the Surgical Department oi the IuIuin Hl)pkln^ I n^\cr••It^ iiu! 
Ho'Jpital 
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obtained had been accuiateh measured and recoided togetlier ^\ltb the 
time of the \entnculai punctuie This method of drainage is eas} and 
reliable as there is no question of the patenc} of a tube Each time the 
A entricles were drained until all pressure was rehe\ed Figures 2, 3 4 3 
and 6 are sections of the charts w'hich w'ere made all of them showing 
that m the early morning much less fluid is foimed than at othei times 



Fig: ] (case 1) — Tiie hourh record of the dr linage of cercIirospinaJ (liiid in ,i 
patient lia\ing a block about tbe base of tlie brain Tlie chart begins at midniglit 
of the daj of operation so tbe relatncb larger amount of drainage for the first 
feu hours might be explained parth as being serum and parth as a response to 
the irritation of this foreign substance The decrease in the amount of drainage 
for the earlj morning and afternoon hours is e\ident No obstruction iiulicaus 
the points at which the drainage tube was tested and found to be patent 

In this and the subsequent charts the amount of fluid is indicated in cubic 
centimeters on the side The hours are recorded beneath, while midnight is 
indicated bj a double \ertical line and 1/ at the base, noon b\ a single \ertical 
hue and \ at the base Beneath the \ is gnen the postoperatne dn\ 



Fig 2 (case 1 ) — The periodic drainage of the centriclcs for the twcnt\ -second 
to the twentv -fifth postoperatwc dacs In tins and the subsequent charts the 
hour of the centriculir puncture is recorded at the base, and tbe ainount of fluid 
(indicated in cubic centimeters at the side) is gnen b\ the height of the column 
If the time inters al between punctures is considered, it is seen that the lea'-t 
amount of fluid i'- lornied during the carh morning hours 

(lining tilt dn\ 'Ibis is partienlarh well demonstrated when the atn- 
tncnlar punctures were made aronnd 4 or 5 a m (fig 3) but if the 
interval of time m eonsidered it m ‘•een that this is nniformh true Of 
ctuirsc inmetnres pertonned after fs or 9 a m should lie discounted smc( 
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the time mter\al includes part of the period ot more pi of use drainage oi 
formation of fluid 

A pronounced demonstiation of this decreased foimation of fluid 
in the eail} morning was guen b} a patient, aged 30 who had a bilateral 
h) drocephalus caused b} a metastatic melanotic saicoma just o\ei the 
aqueduct of S}1mus (fig 7) E\er\ foui to six boms during the da} 
he w'ould become progi essn el} drow’S} and final!} comatose W hen the 
mtiacianial pressuie was relie\ed b} a \entncular tap he would loust 



Fig 3 (case 2) — This chart also show's the decreased amount of fluid m tlu 
carh morning hours This is particularly well illustrated on the third and fourth 
da\s after operation, when the rentricles were drained between 4 and 5 a m 
and little fluid obtained The patient drank large quantities of fluids iiul each 
night between 12 and 8 a in w’ould take from about one third to one fourth oi 
the total fluid intake for the twent\-four hours 



1 ig 4 (case 3) — The periodic drainage of the reiitncles in a case ol Indm 
ccphahis with a tumor remosed from the region of the pineal and third Miitnck 
The decreased amount of rciitricular fluid in the carh morning hours is striking 
this oecurrcrl in i patient who was drowsr, who ga\c no apparent thought to 
his surroundings and who was recening fluids b\ garage In suhpectoral niiusiun 
and In rectum ^ccordiiigh there was little rariation in the amount ot fluid 
taken during a gnen interral of tune regardless oi whether it was night or di\ 

and ask for watei or tood wbile tbe fluid was still draining innii the 
needle He would remain biigbt for from one to three hours afterward, 
but It was alwa}s neeessar} to rebe\e tbe jircssure just before meaK 
were serred Howerer, after from six tei nine hours bad clap~td at 
niglit without \entneular drainage, be would awake in the intirning 
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Fig 5 (case 4) — Besides the \ariation in tlie amount of ^ent^^cular fluid 
formed during the da\ and niglit, this chart shows the mucli larger qlnlltlt^ of 
fluid obtained after intraspinal injection of neutral phthalem and wlien bloodi 
fluid w'as present within the \entricles This reaction, probabU mostK due to the 
presence of tlic blood, passed aw’ar wathin twentr-four hours Note also the 
reaction following the lentncular injection of air with more rapid deielopment 
of intracranial pressure, the larger volume of air and fluid released from the 
lentncles and the spontaneous relief from all pressure simptoms for the six da\s 
following the injection This relief was apparenth the result of the forcing 
open of the aqueduct which was closed b} a small orerhing tumor (fig 7) Tin. 
word ‘drowsj ’ was used on the chart regardless of w'hether the patient was 
drowsr or comatose In general, the state of consciousness corresponded nncrseh 
to the amount of fluid within the ventricles It was most notable that after 
a longer period of time at night the patient w'ould w’aken and cat breakfast 
before the rcntricles were drained, whereas during the da> thej had to be 
tapped before each meal 



Fig 6 (case 4) — A continuation of the same case as that represented in 
figure 5 after the si\ dais of relief from simptoms of increased intracranial 
pressure It shows m addition to the lariation in the quantiti of lentriculir 
fluid irom the dai to night that there was a considerable increase in the total 
amount of fluid obtained for the twenti-four hours after the iiitr ncntricul ir 
iniection of mdiiro carmine This die did not pass through to the spinal fluid 
mdicatinc a complete block which later at autopsi proicd to be at the aqueduct 

(fig 7) 
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cooperate in being piepared foi the day, and frequent!} eat his break- 
fast befoie becoming comatose The punctures made in the moinmg 
aftei this longei peiiod of time were ahvajs productne of less fluid than 
those made during the da} , and the patient w^as ne\ er in coma ( figs, 5 
and 6) Figme 3 is even more stiiking, showing the lesults ol two 
punctures perfoimed betw^een 4 and 5 a m , little fluid being obtained 
There aie ceitam exceptions to this lule of diminution in the amount 
of drainage during the early moining and afternoon, these cases come 
under the general classification of some irritating substance within tlu 
\entncles Figures 5 and 6 show^ the lesults of injection of air and 
neutral indigo cainiine into the ventiicles m such cases Neutial plienol- 
sulphonphthalein was also injected into the spinal canal (fig 5) causing 





Fig 7 (case 4) — A cross-section of the brain of patient J McL (figs ^ 
and 6) with a nodule of metastatic melanotic sarcoma just above the aqueduet 
The aqueduct is compressed to a sht, and the temporary opening of tins c'>ul<l 
explain the relief from intracranial pressure follouing tlie injection ot an 
(fig 5) 

a marked mciease in the amount of xentiicular drainage toi the tolkiw - 
mg tw'ent}-foui houis This W'^as true wdien theie was a eompkte blnek 
at the aqueduct, as was pioxed by the fact that the d\e did not cnnie 
thiough to the ventiicles This could possibl} be exjilamed b\ the 
secondarv piessuie exeited on the ventiicles by eithei the extiavasatinn 
of fluid 01 the lack of absorption of fluid m the subarachnoid space hn .• 
lesult of the iriitating action of the phenolsiilphonphthalein It '-eeniN 
moie likeh, howevei, that the blood in the xentiicular fluid as notc’d m 
hgme 5 was moie piobabh the initating factor, since it wa-' within 
the ventricle Careful studv of the lecoid of the case of annthei jiatient 
vho failed to show this marked decrease in the amount ot fluid at night 
icvcaled that he had an intrav'enti icular tumor and bloodv ventiiciilar 
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fluid ^\as fiequenth noted It has been frequenth obsencd that in 
neutral pbtbalein, neutral indigo carmine oi blood uitbin the icntucle.s 
act as nntants, and tbeir presence demands more frequent tapjiings foi 
relief fiom intraciamal pressuie, tins moie rapid formation of fluid doe^' 
not follow the geneial cur\e shown in figure 1 Ihe greater pait of this 
irritating action has usual!} passed awai ■within twenti-foui houis 
The irritation fiom air seems to last longer and be moie jnonounced 
than that caused b} either the neutial phthalein or b^ indigo carmine 
this IS particularh tiue m the piesence of obstructne IndiOLephalus 
An unexpected exception to this obserxation w'as the injection of air as 
showm in figuie 5 Appaienth the increased pressure as a lesult ot 
the iriitation of the air forced open the aqueduct and allowed the fluid 
to leacli the subaiachnoid space, wdieie it was absorbed (fig 7) The 
patient w^as iehe\ed from s}mptoms of piessure foi six da\s aftei the 
injection, and the actual record of intiacianial pressuie b} ^entllculal 
punctuie showed that there w'as no delation This can be leadih undei- 
stood b} a glance at figure 7, w Inch show'^s the small metastatic melanotic 
tumoi just o\ei the aqueduct, wdieie it could leadih cause tempoian 
blockage to the passage of fluid from the thud \entiicle 

In all of the patients studied to obtain data foi the charts and jiai- 
ticulaily in the patients in the fiist four cases winch aie rcpoited, the 
piesence of a block was detei mined oi pro\ed be one or moie of the 
follow'ing methods (1) In the injection of neutral phthalein, indigo 
caimine oi air, (2) In asceitaming the piesence of a bilatcial Indio- 
cephalus accompanied by a difference in the color and ciiaraclei of the 
centiiculai and spinal fluid (i e , amount of blood globulin, etc ) and (3j 
b\ operation or postmoitem examination 

In addition, the intracranial pressure would lead one to suspect 
that a block was present oi that there was a marked diminution in the 
amount of fluid absoibed \\ hen there is complete blocking off of the 
ccntriculai si stem from the subarachnoid space the amount of fluid 
that can lie absorbed is minimal and can be ignoied The amount of fluid 
obtained bi drainage is as near the total amount formed as it is possible 
to obtain be experimental methods It seems proced, therefore, that 
there is a definite and marked caiiation in the amount of \cntriculai 
fluid which IS normalh formed during difterent jicnods of the da^ and 
night 

I ha\e no jiroced explanation of this lariation to offer Eceiy 
nurses ehait was gone o\er carcfulK The temperature and the pulse 
and resjnration rates did not show ain change other than the iisu.d 
response to increased intracranial pressure 

Xo correlation could be determined as to the intake and outjiut of 
fluid ‘3oine of the patients were gnen nasal feedings late at night, 
others reccncd the major portion of their fluids b% subiiectoral infusion 
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and dextrose 1)} rectum both da} and night \\ithoiit ^allatlon The 
record of one of the patients who was able to take fluid b} mouth sliowed 
that over a period of eight days theie was onl} one night dunng which 
llie fluid intake, betw^een midnight and 8 a m , w’as less than from one 
third to one fourth of the total amount taken during the twent\-four 
hours (fig 3) When the fluid intake is markedly insufficient causing 
body deh}dration there mae be a decrease m the amount ot the 
ventricular fluid An extieme example of this is the case of a man with 
obstructive hydiocephalus wflio w'as brought to the hospital in com<i 
and wflio w'as having convulsions eveiy five oi eight minutes Trephine 
openings had previously been made for diagnostic pui poses The 
ventricles were tapped, and the intracranial pressuie was consideiabh 
less than the atmospheric pressuie He w'as immediatel} gnen 800 cc 
of 5 per cent dextiose mtiavenousl} and a subpectoial infusion ot salt 
and the administration of 5 per cent dexti ose by rectum w as stai ted and 
allow'ed to run slowdy The convulsions ceased w'lthin an houi and a 
half, a few houis theieaftei the ventricles w'ere tapped, and the fluid 
W'as found to be undei markedly increased piessure The coiiMilsions 
did not lecui dunng the lemaindei of the patient's stay in the hospital 

The only stimulants w'hich had been gnen to an} of the patients weic 
coffee, tea, cocoa, coca cola and cigaiets These show'ed no demonstiabk 
eftect on the amount of drainage 

No lelationship could be detei mined between the state of conscious- 
ness and the amount of ventiiculai fluid At one time the patient was 
asleep and at another aw'ake dunng the penods of deci eased diainage 
The little girl w'ho w'ould take a third of the total fluid intake for the da\ 
bctw'een midnight and 8 a m . and w'ho w'as fiequcntly asking foi water, 
W'as aw'ake a gieat pait of the time (fig 3) It must be kept in mind 
of couise, that even if the patient was aw'ake, at this time of night there 
was far less outside stimulation m the foim of noises, light and genet al 
actuity than dunng the day oi exemng This, how'ciei, would not 
explain the less definite diop m the afternoon Some patients who weie 
ahvavs in a stiipoi show'ed this \ariation The onl} definite relation 
between consciousness and the amount of fluid was the drowsiness and 
stupor secondar} to pi essure, and these w'cre more pronounced and came 
on moie lapidh during the da} or eaih eiening Headaches and lomit- 
mg weie sometimes associated w'lth these simptoms The headaches 
howeiei, were as seieie when there was a complete reduction of pressuie 
as when theie was too much pressure 

It might be thought that the mo\cments of the bod\ would influence 
the amount of fluid where there was continuous drainage A careful 
record of .un changes m position howeecr fails to show an\ increase 
or deeic.ise m the amount of fluid following either \oluntar} or passne 
tui nmg 
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On looking back o\ei these cases it seems highh ]>iobable that there 
was a paiallel bet\\een the blood pressure and the amount of centriculai 
fluid, but since no simultaneous lecord uas kept, this cannot be proAed 
Man} possibilities of in\estigation aie suggested Foi instance the 
following points might he studied fl) the i elation of hlood pressure to 
the amount of lentiiculai fluid, (2) the lelationship of fluid intake and 
output to inti acranial piessure and the formation of 'ventricular fluid 
paiticularly with lefeience to low fluid intake, (3) the influence of drugs 
and stimulation on the amount ot fluid and ( 4) whether oi not at am 
particulai time di ugs in the hlood sti earn are moi e apt to gam access to 
the ^entrlcular fluid, etc 

SOiAlM \R\ 

Theie is a marked caiiation in the foimation of ceiebiosiiinal fluid 
toi the difteient peiiods of the da} and iiiglit In geneial theie is a 
deciease in the amount of fluid in tiie eaih morning and afternoon and 
an increase in the foienoon and e\ening The piactical cessation in the 
foimation of fluid toi the fen lioiiis altei midnight is most striking 

A consideiable inimbei of substances, m gcneial classed as iiiitants 
(an, neutial phthalein neiitial indigo caimine, blood, etc) in the ven- 
tiicles will gne a maiked inciease in the foimation of fluid without 
legaid to the time of da} oi night, and demand moie fiequent tapping 
foi relief from piessuie 

There is no pioied explanation as to wh} this occuis but it seems 
piobable that it is i elated to geneial vital activities Possibly it parallels 
the blood pressuie curv e There may be some similarity to the variations 
in the amount of urinaiv secietion, but this is not so striking as to show 
that It IS diiectly influenced In the fluid intake 

Rcpour or (. vses 

Cvsi 1 — Hisfotx — (Historv obtained from the patient’s father, a physician) 
W 5f aged 16 complained of disturbance of vision and gait, ind pro;ectile 
Aomiting The onset of the present illness was dated from a fall for a distance 
of about 4 feet and 2 inches (127 cm ) at the age of 14 months when the child 
struck bis liead He was unconscious for a few minutes md had a laceration of 
the head which healed bv granulations Following tiie injurv tlu patient had a 
bilateral paraKsis which lasted for three weeks hut alter si\ weeks he was 
thought to be normal During this time he hul attacks of vomiting and cried i 
great dc il (In later life these attacks of vomiting persisted and then tlu 
patient comphmed of associated headichesl When the patient was about 10 
months of age it was noted tint there was a par ilv sis of the c'-tra-ocular muscles 
on the left side This cleared up after six months but ifter that time'thcre was 
some weakness of the external recti on both sides 

There was no particular trouble until the patient vv is 6 vears of ige when 
he was thrown from i horse and was unconscious tor an hour For the tw" 
(lavs tollovving he was unable to stand He had alwivs been clumsv and the 
clumsmcss increased after this tall \t 8 and also at 12 vears ot age the pitieiit 
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had falls %\hich uere severe and r\hjch -ttcre caused bj his clumsiness AMicn 
12 jc^fs old, he tripped while running and struck his head Se\erc headache": 
lolloped for twelve davs He fell again and was found on the hwn turning around 
and around, always tow'ard the right and complaining of his head after a 
short time he fell unconscious The following day he was unable to walk 
and remained in bed in a hospital for stxl}-one days, with a temperature 
ranging from 100 to 102 5 F He was drowsj most of the tune and complained 
much of headache For the followang sixteen da\s he could walk with support 
and then was able to get about alone His condition was then fairh sati«tactor\ 
for two years About tw'o 3 ’^ears before presentation, at the age ot 14 the 
headaches again came on and became more constant and more se\cre Since 
then it had been noted that he staggered toward the light The disturbance ot 
gait and the aw'kwardness and clumsiness became progrcssnelj worse 

In February, 1925, five months prior to presentation, following a cold be 
became much worse, almost over night He was unable to walk and fell to the 
right He had headaches and projectile vomiting, these sMuptoms grew progres- 
snely worse 

Exammattou — Tiie patient w'as a rather obese wdiite bo\, aged 16, who showed 
no evidence of outdoor life He had a ver\" large head, and wore a hat 
(hydrocephalus) The cranial nerves showed that there was marked impairmeiu 
of Msion in both ejes, and he w'as just able to count fingers There w is slight 
choking of the disks on both sides, more marked on the right There was i 
paraijsis of the external rectus muscle on the left and marked lustagmus on 
looking to either side The pupils W'ere large and reacted to light \pparenth 
sensation w'as normal on both sides of the face, but the corneal reflex was jirob- 
ablj a little less acute on the right A definite facial weakness was present on 
the right side Some impairment of hearing was noted on both sides air 
conduction being better than bone conduction Other cranial ner\es functioned 
iiormallj 

Mcntallj, there seemed to be considerable impairment There was weakness 
of the entire right side of the body', though it was thought that this might be due 
to a cerebellar lesion Aphasia, hemianopia or uncinate attacks were not noted 
There w'as a markedly positive Romberg sign, the patient falling to tiie right 
ataxia was more marked on the right, both m the arms and legs, instagmus was 
present Adiadokokinesis was more marked on the right The refit \es were 
normal 

Fust Opoaiion — ^June 19, 1925 A cerebellar exploration was jicrformcd md a 
large, thrombosed hemangioma was rcacalcd, the tumor was thought to be 
inoperable The wound was closed The patient made an unc\entfiil reco\er\ 
Second Opciatton — ^Juiic 30, 1925 Cerebellar approach, second stage, was 
the procedure used this time The thrombosed liemagioma was partialK excised 
The temperature rose rapidly, by etenmg it had reached 1065 F, at which time 
It was decided to establish continuous drainage of the cerebellar region lor reiiei 
iroin pressure which recurred rapidly after aentricular puncture 

Tune 30 The cerebellar wound was explored and a drainage tube inserted 
Tlic patient continued to improae during the night and remained conscious 
drainage was good, and the temperature gradualh fell 

Juh 1 Drainage was free, 320 cc for fifteen hours after operation, the fiuid 
intake was 5,000 cc for twente-four hours 

July 2 The condition of the patient improecd He took hrge ■’mounts o’ 
fluid b\ mouth There was not so much draimgc in the carh morning, the tuije 
was not obstructed 
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\er6 “iserted into each of the lateral ventricles, and the air v\as removed hi 
gradually filling the ventricular sjstem with warm Ringer’s solution On account 
of the edema resulting from the operation over the aqueduct, the ventricles were 
tapped every four hours for the release of pressure, and considerable quantities of 
fluid under pressure were cfbtained This periodic drainage was kept up lor 
several days, and after the immediate effects of the operation began to wear off, 
the punctures were performed less frequentb' and finally discontinued, the area 
of cerebellar decompression being watched for fulness as an indication for 
ventricular drainage 

The patient was discharged twenty-five davs after the last operation, able 
to walk The eyes showed optic atrophy and marked impairment of vision 
She was able to distinguish objects to which there w'as some contrast, and she 
was relieved from all symptoms of intracranial pressure The cerebellar decom- 
pression was soft 


Casc 3 — Histoiv — (Historj obtained from father) W M, aged 12, dated 
the onset of the present illness to one year before presentation when he began 
to have headaches Six months previously he began to have short attacks of 
dizziness associated with headaches and nausea The headaches and vomiting 
continued with some remissions One month previously, he became progressiveh 
weak and was unable to walk There was a loss of control of the sphincter 
There had not been any noticeable disturbance of vision nor any disturbance of 
swallowing, but recentlj, there had been progressiv'ely increasing difficult} in 
speech 

Examination — The patient was stuporous and did not move, to any question, 
after about a minute, he would answer “What^” There was weakness of the left 
internal rectus muscle, choked disk and tortuosity of the vessels on both 
sides Facial weakness was noted on the right Sw'allowing was apparenth 
normal Spasticity of the right arm and leg was noted, and sensation was 
apparently better on the right side The patient was unable to sit up The 
Babinski sign was positive on the right side and questionable on the left Deep 
reflexes were h}peractne on the right The diagnosis was probable cerebellar 
tumor 


Opciatwn — June 22, 1926 Trephining and ventricular estimation were per- 
formed After the injection of the indigo carmine, the color did not appear iii 
the opposite ventricle until the fourth aspiration, and then faintly Both ventri- 
cles were dilated tremendously Even after the twentieth aspiration back and 
forth the fluid obtained from the right ventricle was much less colored than 
that on the left, where the dje was injected On account of this discrepancj, 
a ventricular injection of air was performed 

One hundred cubic centimeters of fluid was aspirated from the left ventricle 
and the fluid replaced b} air up to 65 cc The usual series of roentgenograms 
were taken These showed marked dilatation of the lateral ventricles and the 
third ventricle not filled The air crossed the midline readil} The usual cere- 
bellar exploration was made with cross-bow incision There was fluid over the 
surface of the cerebellum and a small cisterna magna, herniation of the cerebellar 
tonsils had not occurred The two cerebellar lobes were the same size, and their 
appearance was normal Exploration of the cerebellopontile angle on either side 
and also of the fourth ventricle did not show am evidence of tumor The floor 
of the fourth ventricle was scaphoid, so it was thought that there could not be 
a tumor of the undcrlving tissue of the brain The pineal shadow suggested that 
there must be a tumor in that region, and accordingh the wound was closed 
The patient made a fairlv rapid rccovcrv Several ventricular punctures were 
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made each day to keep do^^n the intracranial pressure Thirteen da\s alter 
operation, the patient vomited, he did this on se\eral of tlie following da\s Tins 
condition, as w'ell as the state of consciousness, was impro\ed b} frequent icn- 
tricular tappings Improvement soon ceased, and se\eral \entricular punctures 
a day w'ere required for the relief from pressure, cultures of the \entricular fluid 
were negative for organisms, and tw'enty days after operation the patient was 
thought to be in condition for a craniotomy for exploration of the pineal region 
Second Opciatwn — ^July 16, 1926 Right craniotomj’’ was performed for pineal 
approach A tumor in the pineal region and extending into the third \entriclc 
was removed 

With the patient in the cerebellar position, a small flap was turned down, well 
posteriori}', the veins leading into the sinus were doubh ligated and dnidcd, 
allow’ing the right cortex to fall aw-ay from the midline The corpus callosum wa*; 
exposed and divided for about 4 cm The aein of Galen was ligated doubh and 
divided The tumor w'as then dissected free, and all bleeding was controlled 
The tumor was definitely circumscribed and projected into the third ^cntrlcle. 
After removal of the tumor, the operator could see most of the third \eiitriclc 
The patient made a slow recovery, and frequent tappings were necessarv lor 
relief from pressure For ten days following the operation he continued to ha\e 
a temperature as high as 103 F, but wathout e\idence of infection m the \cn- 
tricular fluid 

Tlivd Opciatiou — Jul} 27, 1926 Trephining was performed for \entricular 
puncture because of local irritation about the trephine openings which had been 
in almost continuous use for over a month, and it was feared there would soon 
be danger of the infection being earned into the ventricles 

The patient lived for fourteen da}s followang the last operation '\t first he 
did not improve, and then he became progressive!} worse and more stuporous 
The chest became more filled with mucus , the temperature rose and the pulse 
rate became rapid Cultures of the ventricular fluid were negative up to the time 
of death Autopsy revealed the aqueduct plugged with blood clot 

Cash 4 — Htsloiy — (History obtained from wife and father, a phvsician) 
W M, aged 31, complained of headaches and disturbance of vision The present 
illness dated to two months before admission, when he began to have headaches 
and diplopia and to vomit There were several operations on, and irrigations of 
the air sinuses about the nose It was thought that there was some improvement 
for a short time His condition became worse, and was accompanied bv di77incss, 
choked disk, headaches and vomiting A staggering gait was noted, and there 
was some occipital soreness At times it had been difticult to arouse him Other- 
wise his history was negative 

Eiannnatwn — The results of the neurologic examination were negative except 
that considerable impairment of vision was found without restriction of the visual 
fields, marked choking of the optic disks, old and recent hemorrhages in the c.e- 
grounds, with enlargement and tortuositv of the vessels There was sfigut 
weakness of the superior rectus muscle on the left, and also some weaknc'c of 
the external rectus muscle on this side There was no nvstagmus, but the p't'cnt 
was unsteadv on his feet, and his gait was staggering The impression v as tint 
there vv as a tumor of the brain of undetermined location 

OpciaUon — Xov 27, 1925 Trephining and ventricular estimation were pe'-- 
fonned The usual occipital trephine openings were made, both ventricles uc'-e 
tapped and found to be dilated, with the fluid under increased p'-tssure 0"e 
cubic centimeter of neutral indigo carmine was inicctcd and passed rapail o.f'- 
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^ posterior to the third 

A cerebellar exploration M’as made, but a tumor was not located The patient 
made an uneventful recovery from anesthesia The temperature rose to 103 
Ventricular punctures were performed about once a daj^ but onh a moderate 

increase occurred in the pressure The patient remained conscious and recounizcd 
his family 

December 6 There had been a marked change in the patient’s condition w itliin 
the past two days He frequently became drowsj but was relieved bj ventricular 
punctures, large quantities of fluid being withdrawm, and under fairly high 
pressure At times it was necessary to dram the ventricles as often as everj 
three or four hours He received immediate relief from pressure with the 
drainage of the ventricles He voided voluntarih, and ate fair!} well The 
respiratory rate w'as slow at times in accordance with the pressure Lumbar 
puncture was performed with the injection of 1 cc of neutral phtlialein in the 
lumbar spinal canal None came through to the ventricular fluid over a period 
of twenty-four hours The fluid from the spinal canal was defmitclv jellow, 
probably as a result of the recent cerebellar operation, while the fluid from the 
ventricles vv^as more bloody and was not yellow The total amount of ventricular 
fluid obtained during the day was 148 cc 

December 7 The condition remained about the same It was nccessarj'- to 
puncture the v'entricles frequentlj', five times during twenty-four hours, and a 
total of 299 cc of ventricular fluid was withdrawn This increased quantity was 
thought to be due either to the bloody fluid in the ventricles or possibly to the 
injections of phthalein, though this did not come through to the ventricles 

December 8 There was little change in the condition of the patient, the 
punctures were not so frequent, only three were performed, ISO cc of fluid being 
released It was noticeable that the patient did not show evidence of pressure 
during the night, but that early in the morning after the secretion of the fluid 
became more rapid, there was a rise in the pressure Immediately following the 
release of the fluid, the patient became talkative and more alert mentallj He 
voided continently at times Puncture w'as not performed between 11 p m and 
8 30 a m , at the morning puncture there was only moderate pressure, and only 
53 cc of fluid was obtained The usual amount was from 60 to 75 cc for 
shorter periods of time When the next puncture was performed at 1 30 p m , 
after an interv^al of onlj’’ fiv^e hours, the pressure was greater, and 68 cc of fluid 
w^as obtained 

December 9 Little change was noted in the condition, but it was again 
noticeable that the patient did not dev'clop signs of pressure throughout the night 
Ventricular puncture was not performed between 10 30 p m and 8am, and the 
patient was just becoming drowsy when the fluid was drained Only 50 cc was 
obtained 

It should be noted that whenever there was pressure there was a marked increase 
in the deafness, even if the patient was still able to talk There w'as no diminution 
in the associated corneal reflex The patient was sent to the operating room for 
V'entricular injection of air, so that before the pineal region was explored it 
might be ascertained that there was no cortical tumor 

Second Otoahon —Dec 9, 1925 The right ventricle was tapped, and 100 cc 
of fluid was aspirated and replaced with 75 cc of air The roentgenograms 
showed that the ventricular sjstcm was uniformh dilated tliroughoiit, including 
the third ventricle, and that no distortion was present No air reached the 
subarachnoid space within half an hour following the injection 
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The air released from the %cntricles on tuo occasions -’t «hort I<Ucr^'>I=; 
and ^\Ith considerable increase in the intraventricular pressure Throuelni t ihe 
remainder of the dav, the patient seemed brighter than bciorc the injcctmn Oi 
air The ventricles were tapped on two occasions during the cvem icr ind it w'"' 
expected that thej would have to be tapped during the night 

December 10 The patient remained clear mentalh, and did not si o.\ '■in 
symptoms of pressure ^Mlen the ventricles were tapped m the nnrnmt: oaiv 
38 cc of fluid was obtained, and it was not under marked pressure The p-’tic it 
was conscious, and was better than at anv time during the preceding tea oa s 
During the remainder of the dav, he was bright and talkative and said that he 
could see better The disturbance of the extra-ocular muscles v as not so grc'^L 
and he seemed to be generall} improved 

December 12 The patient continued to improve rurthcr puncture- v cre 
not made Headaches did not occur and the patient could hear better, which w's 
determined bj the audiometer He did not like to be disturbed, however and 
lay quiet except when it was nccessarv for him to move 

December 15 The patients condition had been growing progressivelv wor-,. 
for the past three davs He was listless, and frequcntlv would not respond 
though he was able to talk when he desired The ventricle was tapped on tPe 
previous dav, onlj 28 cc of fluid was obtained, and this was under moder ite 
pressure The left ventricle was tapped, and fluid was obtained under moderate 
pressure One ampule of neutral indigo carmine was injected ind four hour- 
later a lumbar puncture was performed, but there was no evidence oi d\e in 
the fluid obtained The ventricle was then punctured, the dve vv^s oDtaincd in 
concentrated form The fluid was under more marked pressure, and there was 
a little rise in the temperature up to 101 5 F following the injection of the dve 
December IS In order to obtain relief from the intracranial pressure, it w's 
nccessarv to puncture the ventricles frequentlj after the injection oi tiie indigo 
carmine 

It was learned that about a vear previous to presentation the patient had Ind 
a pigmented tumor removed with radium from the sole oi the lett foot liii- 
was done because the tumor had become ulcerated There were some modcratelv 
enlarged Ivnipli glands in the groin One of these was to be excised on 
December 18, since it was thought that the whole picture might be due to nulas- 
tatic melanotic sarcoma 

TImd Operation — December 18 The hmph gland in the left groin v as 
excised for diagnosis Grosslv, the glands were replaced bv a blacl pigmented 
growth The pathologist reported a metastatic melanotic sarcoma of the leit 
inguin il gland 

Punctures were not made after the last operation, although nourishment "i d 
general nursing care was continued The patient died after seven dav = 

December 25 Autopsv revealed metastascs of the melanotic tumor to tlic 
left inguinal glands with extension into the icmoral vein, retroperitoneal tissie- 
suprarcinls, thvroid thvnnis, brain, heart and bone marrow of the leit feimm 



EFFECT OF MERCUROCHROME-220 SOLUBLE ON THE 
GROWTH OF BACILLUS PYOCYANEUS* 

IRVING S WRIGHT, MD 
m:\v Tlork 

The work described in this article was undertaken following the 
observation in a neighboring hospital that B pyocyaneiis was found, in 
several contemporaiy cases, growing in dressings of inercuiochroine- 
220 soluble after the first twent 3 ’--four hours’ applications to a wound 
The questions arising for solution concerned the unusual frequency of 
infections by B pyocyaneiis — Pseudomonas aentginosa (Schioeter) — 
usually an infrequent invader, and the specific value of mercurochrome 
as an antiseptic in infections with this microbe 

Pus was chosen as a medium for growth in an endeavor to imitate 
to some degree the conditions in the body, especially in infected suigical 
incisions The pus used was sterile, having been drawn from a shoulder 
bursitis and having failed to produce any growth on blood agar plates oi 
in dexti ose broth It was thick and creamy and on microscopic examina- 
tion showed countless pus cells and ropey, mucus-hke shreds, but no 
bacteria 

The cultures of B pyocyaneiis and Staphylococcus am ciis used were 
fresh twenty-four-hour growths from plain agar slants The character- 
istic coloring of B pyocyaneiis when grown m air made the readings 
extremely easy and definite 

The mercurochrome was the standard 2 pei cent solution obtained 
from a freshly prepared stock supply on one of the surgical wards here 
The iodine was the standard tincture of iodine 

EXPERIMENTS 

The following expeiiments were performed 

E%pcnmcnt 1 — Tube 1, containing 2 cc of sterile pus, was inoculated with 
one loop of culture of Bacillus pyocyaneiis, well mixed Then 2 cc of a 2 per 
cent solution of mercurochrome w^as added as a separate la}er without mixing, 
and the tube was placed at 37 C 

After twenty -four liours, one loop of pus from tube 1 was transferred to 
agar slant, tube 1 a, and this was inculiated along with the original tube 1 

After another twenty -four hours, tube 1 a showed confluent growth of 
B pvocyancus, apparenth equal to that in control tube 2 a below’ Tube 1 a 
was then discarded In tube 1 the mercurochrome was then thoroughly mixed 
with the pus, and this tube was continued at 37 C 

■"From the Department of the Laboratories, New York Post-Gradinte 
Medical School and Hospital 
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On the next da^, one loop of the mixed material irom this tube 1 tn.i<- 
fered to agar slant, tube 1 b, which showed a modcrat(.l\ hcl^\ growth ot dit 
organism in another twentj-four liours 

In this experiment, therefore, the bacillus of green pus grew in pu'. wlule t!u 
latter was exposed to an equal \olume of 2 per cent mercurochrome m i i-’\er 
over it for fortj -eight hours and surM\cd during subsequent exposure mr iwent\- 
four hours in the pus mixed with this equal \olumc of 2 per cent mercurochrome 
Expenment 2 — Tube 2 containing 2 cc of sterile pus was inoculated with 
one loop of culture of B ^xocyainus, well mixed and incubated at V C 

After twent\-four hours, one loop of pus from tube 2 was translerred to 
agar slant, tube 2 a, which w'as then incubated Two cubic centimeters ot mer- 
curochrome was placed over the pus in tube 2, without mixing and tube 2 was 
then remeubated 

On the third daj, tube 2 a showed a confluent growth ot B pxocyai i (f 
This was a control on tube 1 a Mercurochrome was then run in tube 2 a, co\- 
ermg the growth completel} At the same time the mercurochrome m tube 2 
was well mixed w'lth the pus 

On the fourth daj, the mercurochrome w'as poured off tube 2 a, and a loopiul 
of the growth, which had been co\cred with the antiseptic for twcnt\-four hours, 
was transplanted to a fresh slant, 2 at, wdiich was then incubated lube 2 a 
was remeubated after the surface of the slant had been rinsed once with distilled 
water A loop of pus from tube 2, which had been mixed well with mercuro- 
chrome for tw cut} -four hours, was transplanted to an agar slant 2 b 

On the fifth daj, tube 2 at showed a confluent and moderate growth Tube 
2 0 did not show’ a regrow’th, no fresh colonics were found 'lube 2 b show id 

a slightly hcaticr grow'th than 1 b (experiment 1) 

In this experiment, which acted as a control for the growth m cxiKrimcnt 1 
the B p^ocyoitcus was allowed to grow free from the presence oi mercuro- 
chrome for twcnt\-four hours The later addition and mixing of mercurochrome 
as 111 experiment 1 did not prevent the surtnal of B p\oc\aitc:is 

rurthcrmorc, the cotermg pf a grow'th of this organism on an agar slant 
with mercurochrome for twcntj-foiir hours failed to pretent successful and 
free tiansplantation to another tube with subsequent good growth This experi- 
ment was performed with B pyocyaiicus from three sources with identical result>- 
The failure ot growth on slant 2 a after mercurochrome was poured olT w is 
cNidinth due to exhaustion of the medium and to accumulated products oi I te- 
tcrial growth in the medium 

Lxpenmeut 3 — Tube 4, containing 2 cc of sterile pus, was inoculated with 
one loopful ot a culture of B p\oc\aucus, well mixed Two cubic centimeters 
of tincture of iodine was then added as a separate lajer without mixing, and the 
tube was incubated at 37 C 

riic second dae, a loopful of pus was taken from the bottom tube .1 and 
pi lilted on an agar slant A-a, which was incubated The iodine was then mi'ed 
thoroiighh throughout the pus m tube -1, and that tubi. was rcii culnte-fl 1 1” 
third dae tube A-a showed no growth It was remeubated \ I005) oi ]> ’s v i' 
transplanted from tube .1 to agar slant 1-b which was incubated On the 10 rin 
da\ neither tube 1-a nor tube ,1-b showed growth Because of the p, 

of unsuccessful transplantation 01 B p^oc^allcus in the first step tiu exp 'me 
was repeated a second and a third time with preciseh the s-iux. re-’dls 

This experiment shows, thereiore th->t B /'ear,-’!, is ii d : <1 ‘■itmxl m > 

111 the prtsence of the standard tincture of iodine whe” 'nhkd euher C' ' la f ' < 1 
the suriace 01 the pus or mixed throuchout 
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Erpeiwicut 4 —Tube B, containing 2 cc of sterile pus, «as inoculated Mith a 
loopful of a culture of Staphylococcus am cits and incubated at 37 C 

The second day, a loop was transplanted from tube B to agar slant B-a 
which was then incubated Two cubic centimeters of mercurochrome was added 
to tube B and mi\ed w'ell Tube B w'as reincubated 

On the third dav, slant B-a showed a profuse growth of Staphvlococus 
atiieus This w'as a control tube A loop was transplanted from tube B to agar 
slant B-b, which w'as then incubated 

On the fourth da}', tube B-b show'ed no grow'th This experiment showed that 
mercurochrome prevented the survival of Stahhylococus auteus w'hen it was 
mixed throughout a medium of pus for tw'ent\-four hours 

Expdwient 5 — Tube C, containing 2 cc of sterile pus, was inoculated with a 
loopful of a culture of Staphylococcus aureus, mixed well, and 2 cc of tincture 
of iodine was poured on the surface but not mixed It w'as then placed at 37 C 

On the second da}', a loopful of pus from the bottom of the tube was trans- 
planted to agar slant C-a, w'hich w'as incubated The iodine Avas then stirred to 
mix it Avell throughout the contents of tube C 

On the third day, tube C-a show'ed a sparse grow th, a few colonies of Staphv- 
lococcus auicus A loopful was transplanted from tube C to agar slant C-b, 
Avliich AA'as incubated 

On the fourth day, tube C-b shoAved no groAvth 

This experiment shoAved that Staphylococcus aureus maj siinne m pus after 
the addition of iodine carefully run on the surface of the pus, but that this 
organism did not survive for tAventy-four hours after the mixing of the anti- 
septic throughout 

Eipcuiuent 6 — Tube -Y, containing 2 cc of 2 per cent mercurochrome, was 
inoculated AVith one loopful of a culture of B pyocyattcus and incubated at 37 C 
After twenty- four hours, a loop of mercurochrome from tube X Avas transplanted 
to agar slant X-a, which Avas incubated Examination of slant X-a on the third 
and fourth da} s showed no grow'th 

This experiment show'ed that B pyocvaitcus did not suniA'e in the pure solu- 
tion of mercurochrome 

Expcnmciii 7— Tube V, containing 2 cc of tincture of iodine, Avas inoculated 
w ith one loopful of culture of B pyocyancus and placed at 37 C On the second 
da\, a loop of the iodine from tube ] Avas transplanted to agar slant i -a. which 
Avas incubated Examination of slant I -a on the third and fourth da}S showed no 
grow'th 

This experiment shoAA'cd that the B pyocyancus did not grow' or sur\i\'e in 
tincture of iodine 

Both Youngs and Todd = hat'C repotted the testing of solutions of 
mercurochrome against B pyocyancus, using emulsions of the liA'ing 
organisms Young’s experiments showed this microbe to be somewhat 
more resistant to the antiseptic than were B coli or Staphylococcus 

1 Young, H H , White, E C , Hill, J H, and Dav is, D IM A Further 
Discussion of Germicides and Presentation of a New Germicide— Mero\>l, Surg 
G}'nec Obst 3G 508 (Yia) 1923 

2 Todd, A T Experimental and Clinical InACStigations of Yerairo- 
clirome. Lancet 2 1017 (Noa 14) 1925 
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mucus Todd found that the bacilli of green pus \\ere casih killed b\ 
mercurochiome if \ery few were present, hut if larger amounts oi the 
emulsion of organisms were added the bacilli sur\ncd He attempted 
to explain this result on the basis of the presence of increased amount of 
bacterial protein 

In the present experiments the tests ha\e been made under condi- 
tions moie nearly simulating bod\ environment, nameh, m the presence 
of pus at body temperature, with expo'^ure to the anti'^eptics o\ er longer 
periods of time 

It IS evident that mercurochrome has little, if anj specific anti'^eptic 
action on B pyocyaneus in pus, even when allowed full and complcic 
access to the growdh over tw^enty-foui or e\cn fort} -eight hour': 

Cultures of B pyocyaneus have been isolated from the urine of three 
patients here ■within tw^’O months Each of these specimens of urine 
show'ed laige numbeis of pus cells The use of meicurochrome intra- 
venously, as recommended for pyelitis by some plnsicians would .ipptai 
ill-advised in such cases 

One might hazard a guess that the several concurrent infection^ of 
this organism, mentioned earlier in this paper, might be due to the tact 
that an antiseptic was being used which w’as of piacticall} no \ahie as a 
w'eapon against the bacillus of gieen pus Such ,i situation gi\ts 
to a false sense of securtiy The slightest defects in asepsis of tech- 
ie might conceivably result in the cairymg of the infection from one 
patient to another, wduch w^'ould have passed unnoticed m the jirc«ence of 
an effective antiseptic 

COXCLLSIOXS 

1 Meicuiochromc is of little or no ^alue as an anti'-eptic agam':t 
B pyocyaneus, in the picsence of pus or other mediums suitable for it'' 
growth 

2 JMercui ochrome has piacticalh no effect on B pyoc\am wi m pus 
01 on agai even wdien this organism is exposed fieeh to laige qii mtitics 
of the antiseptic for man^ hours 

3 Iodine will effectnely destro\ B pyocyaneus under like expcii- 
mental conditions 

4 Both mercurochiome and iodine destlo^ Stapfi\lococcu^ aunu^ 
under like conditions 

5 B pyocyancu’; will not g’' 0 w m pure solutions of mercurochrome 
or iodine without the presence of another medium 



A REVIEW OF UROLOGIC SURGERY 

ALBERT J SCHOLL, JI D 

LOS ANGELES 

E STARR JUDD, MD 

ROCHESTER, JriNN 

LINWOOD D KEYSER, ]\ID 

ROANOKE, VA 

GORDON S FOULDS, MD 

TORONTO 

JEAN VERBRUGGE, MD 

ANTWERP, BELGIUM 
AND 

ADOLPH A KUTZMANN, MD 

LOS ANGELES 

(Concluded flow page S2S) 

EXTERNAL GENITALIA 

Meyer review ed the work of replacing undescended testicles and 
reported a senes of cases m which operation was performed by Torek's 
method Many hypotheses have been advanced concerning the etiolog\ 
of undescended and ectopic testicle, the most important of which con- 
cern the function of the choida gubernacuh, the length of the spermatic 
vessels, the size of the inguinal canal, the size of the scrotum and the 
prenatal posture 

Histologic examination showed that spermatogenic cells are present 
and function in about 10 per cent of all cases The interstitial cells, 
which have to do with the development of the secondary sexual char- 
acteristics, are alwa 3 ’^s abundantly present Such conditions are almost 
constant, and therefore the undescended testicles should always be 
saved 

Secondar}’- complications occui Malignant degeneration is not as 
common as is generally believed, and fear of it is not an indication for 
orchidectomy Chronic inflammation, the presence of a potential or 
real concomitant hernia, practically always present, torsion of the 
spermatic cord and strangulation of the testicle are so frequent that 
surgical intervention is always indicated 

The best time to operate is before puberty, between the ages of 
8 and 10 years if the undescended testicle is unilateral, and earlier if 
bilateral The method described places the testicle where it is free 
from undue trauma, and gives it the best chance to develop, grov and 
function 

The usual incision in carrying out Torek’s method of orchiopexi is 
like that m operation for hernia The aponeurosis of the external 


52 Mc>er, H \V L'ndescended Testicle, Surg Gjnee Obst 44 53, 1927 
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oWique IS opened The testicle, which lies in the inguinal canal i^ irccd 
and an incision made in the cremaster muscle parallel to the cord 1 he 
cord structures aie separated out and the hernial sac is then i‘'olatcd 
ligated and resected All fascial strands and adliesion‘; are fitod 
Avhich allows the testicle to he hi ought down to a propei le\el X.i 
oblique incision is then made in the thigh at about the icgion oi tlie 
entrance of the long saphenous aein A similai incision is made in the 
sciotum and the posteiior lips of the tw'o incisions are sutured \ 
hemostat is passed upwaid through the sciotum into the inguinal wound 
and the testicle grasped'and brought down into the Ihigh-sciotum wound 
The testicle is then sutured to the fascia lata and the anterioi portion oi 
the thigh-scrotum w'ound closed The hernia is then lepaircd 1 he 
second stage of the operation is peifoimed from four to six months 
aftei the first, the sciotum is separated fiom its attachment to the 
thigh and the testicle dissected fiom the fascia lata dlie skin oi the 
sciotum IS then closed over the testicle 

Sixty-four operations were perfoimed on forty-nine patients b\ 
Toiek’s method Fifteen patients had bilateial, and thirt}-toui uni- 
lateral, undescended testicles Results w^ere tiaced m thirt\-fi\c ci'-c-- 
and 111 all the testicles weie satisfactoiil} situated in the bottom ol a 
w'ell foiined sciotal sac In no instance had the testicle atrophied oi 
letiacted against the pubic bone or come to he in the uppei poition ot 
the scrotum In the nine bilateral opeiations, the results were as good 
as 111 the unilateial Thiee patients wdio had bilateial undesccndcd 
testicles have niaiiied since opeiation and have led perfecth noimil 
sexual lives Tw'o of the patients have not had childien, but the third 
had a noimal child eight years after marriage ThirU-one opeiation^ 
weie peifoinied on patients before oi at puberti, and tbirti-thice wert 
pel formed aftei pubeity Of the opeiations performed on jiaticnts alter 
pubeity, Meyer has been able to follow the result in thiiteen 1 he 
lesults have all been as satisfactory as in opeiations before jiubeite 
Thomas and Birdsall,®^ supplementing their preeiou'^ work on tlu 
lelative merits of vasopunctuie and \asotom}, reported cxpciiment il 
studies Vasotomy w^as pei formed tw'ente times on ten dogs md 
vasopuncture tw^ente times on another group of ten dogs In eighteen 
of the first 'series the vas operated on Avas occluded in 55 per cent and 
botli vasa W'ere occluded in 33 per cent In the senes oi tv ent 
A -isopunctures there AAas only one occlusion (5 per cent oi the a'"-' 
operated on) Colloidal siher m a strength of 5 or 10 per cent i^ '• 
safe antiseptic to use in the Aas, proAiding there is no extra' i- itiop 

^ Thonnt;, B A and Birdsall, J C V aso-Puncturc Vcr^i •- ip 

kchtne to Stricture rormation \n Experimental Stud\ on Doe- 1 L ^ 1C 
s20, 1926 
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into the spermatic cord Vasotomy, employing colloidal silver in a 
strength of 5 or 10 per cent, should be performed with great caution, 
as traumatism to the vas, and subsequent regurgitation and infiltration 
of the drug into the spermatic cord causes occlusion in over 50 per 
cent of operations 

Luys stated that the seminal vesicles may be washed either urethro- 
scopically or surgically Washing the \esicles through the cjaculator) 
duct IS difficult The surgical technic is as follows A cutaneous 
incision IS made at the root of the scrotum about 3 cm long, the fat 
is then separated and the cord is lifted , the vas deferens is well isolated 
from Its surrounding connective tissue for a distance of from 1 to 2 cm , 
a fine cannula is introduced into the canal, about 10 to 15 cc of 5 per 
cent colloidal silver is injected The wound is closed round a small 
dram The patient should stay in bed for at least a week, on a light 
diet, and remain quiet for at least foui days, since the colloidal silvei 
remains in the seminal vesicles for this length of time Luj^s claims 
that his results have been good 

Hepburn ““ described an ingenious treatment for prolapse of the 
urethra in women A median line suprapubic incision is made and the 
neck of the bladder is freed by blunt dissection The urethra becomes 
prolapsed because of the poor attachment of the neck of the bladder to 
surrounding structures When the finger is run down in the prevesical 
space, the neck of the bladder separates down to the urethra with little 
resistance or bleeding 

The hernia or prolapse of the urethra is reduced by traction on a 
suture in the dome of the bladder In this drawn-up position, the 
anterior wall of the bladder is sutured to the structures in front of it, 
usually to the periosteum of the pubic bone and the posterior fascia of 
the rectus muscle The legs must be apait so that an assistant can 
report vhen the prolapse is reduced, and whether it stays reduced after 
the stitches are placed A rubber tissue drain is inserted to the pre- 
\esical space, and the vound is closed around it 

Verriotis and Defrise stated that there is no definite basis for 
attributing the formation of congenital diverticulum of the female 
urethra to remnants of the wolffian body or from embryonic prolifera- 
tion of the urethral wall They classify these conditions as follovs 
(1) urethrocele, due perhaps to weaklj developed portions of the 
urethral wall, especially in old age, or to extra-urethral trauma such as 

54 Lu}s, Georges Technique de lavage des %'esicules scminales, Pans chirurg 
18 207, 1926 

55 tlepburn, T N Prolapse of the Urethra in Pcmale Children, Surg 
G^ncc Obst 4.4 400, 1927 

56 Vernolis, T , and Defrise, A Des dn erticules uretrau\ chc7 la feniinc, 

J d’lirol med et chir 21 97, 1926 
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injuries at birth, or endo-urethral trauma such as the oi > 

calculus, introduction of foreign bodies or allemjils at cathctcri 7 '>tin ’ 
(2) urinary pockets caused h} inflainmatoiy jiroccs^cs in the n^n- 
urethral glands, and (3) cysts m the urethro^aglnal ‘■cjitum lit 
symptoms are fiequenc}, djsuiia and dribbling Diagno^^i^- m idc In 
noting the bulging of the vaginal \\all, Aaijmg m si/c iron: 1 to 5 tin 
in diameter Palpation reteals a soft tumor nhich on pic^^^uic cinjUiO- 
into the urethia Occasionally theie may he slight inciustation I’or 
further examination, probing, urethioscop} and locntgtn lat m.n h' 
used A case is cited of a pinnipaia aged 35, who ‘■ix months .ittcr 
difficult delner}' manifested the signs and s\mptoms mtiUiciatd 
Uiethroscop)’’ and i oentgenograms letealed an “egg-si/cd ditcilituUim 
its oiifices 2 cm fiom the meatus The dncrticulum was txti^td the 
patient recot ered 

[Ed Note — B umpus gives the following classifitation ol urtthrai 
diverticula 

A Congenital diverticula 
B Acquired diverticula 

(1) From dilatation of urethra from 

(a) Calculus 

(b) Stricture 

(2) With perforation of urethia from 

(a) Injuries to the urethra 

(b) Rupture of abscesses into the urethra 

(c) Rupture of cysts into the urethra 

In the male, diveiticula of the posteiioi urethia aie gcnei ill\ oi die 
acquired type Bumpus slates that the most Irccjuent cliulogic Mctm 
is a prevaous peiineal opeiation Since uietlnal duciticula ma\ Ijl 
associated with a noimal hladdei they ma) he e.isily ovcilool.cd uiiR-^ 
the posterioi uiethia is caiefull) examined ] 

Glockler and Rovmzkij cited a case of urcthidl fihro^aiconi.i m ■ 
hah)’^ girl, aged 13 months Othei complications unde it im]K)"'ihIc to 
operate on the tumoi Neciops) did not icveal meta^ta''!'' J licit \.cit 
no adhesions or inffitiation to the adjacent tissue Ihc^c i lct^ ■-uq- 
gested that opeiation, if attempted, might have been suctt'siul Mu o- 
scopicalh, the tumor was a fihrosaicoma The aiithoi'. stated th it the 
have not been able to find a similar case described in the liter 'I ml x 
such an eaih age 

[En Note — Fibrous tumois of the urethra <uc i.ire .it am '"qe 
cspeciall} in infancv Benign fibromas or fihromvomas occur more or- ’ 
in the female urethra than m the male In the female thew n’ ' h 
ittached to anv part of the inethra hut usualh to the posicri')^ 1 

5' Glockler, X E, and Rocinskij, W P Em Evil cm Eik'i 
urethrae bci eiiiem 13 monaturen rilldchen, abstr Ztschr i no! Cm'- 20 4 
1026 
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They are generally covered with uiethral mucosa, are small and cause 
few symptoms The benign tumors may giow rapidly and become 
very laige If they are large they are usually attached to the uretiua 
by a pedicle, they are not attached to the periurethral tissues and slid! 
out leadily at operation Malignant fibroma usually spreads rapidh and 
involves the surrounding tissues to such an extent that it may be 
impossible to determine its original site ] 

Besley reported a simple operation for tiaumatic lupture of the 
uiethra in the male A sound is passed down to the lacerated poition 
of the urethia, and logitudmal incision is made m the median line of 
the perineum, passing thiough skin and fascia until the bare end of the 
sound IS well exposed, and the laceiated poition of the uiethra can 
be seen 

Aftei a flee incision is made which exposes the tom uiethra, a 
large lubber drainage tube is sutuied into the nound down to the 
laceiated urethia This provides foi the escape of urine The nound 
is then loosel}'- packed with gauze, this is removed the following daA 
and IS not lenewed Six patients have been tieated by this method 
without complication and with rapid convalescence 

Russell pointed out that dilatation, although the accepted pro- 
cedure foi urethral stricture, is inadequate and unsatisfacloiy He 
further pointed out that the uiethra possesses two special attiibutcs 
which make it suitable for excision of strictures the capacity foi spon- 
taneous restoration after it has been slit up, no matter to what extent, 
and the elasticity or extensibility, which is physiologically controlled, 
and which enables the urethia to lengthen and shorten in i espouse to 
changing conditions of the generatn^e oigans This capacity foi lepair 
is desciibed as follows 

Tlie urctlira when slit up is conicrtcd from a tube lined ^\lth mucous mem- 
brane into a “riband” co%crcd with mucous membrane, its restoration is to be left 
entirely to natural processes, and Mill depend upon the obvious fact that a strip 
of mucous membrane flanked on oitiier side 63 ^ rau tissues, uhich tend natural!} 
to fall together and cohere, will, vhen this has taken place, be of neccssit} con- 
\ertcd into a tube 

Russell described an operation for excision of strictures which foi 
several yeais has proved successful in his hands The steps of the 
operation vith the patient m the extreme lithotomy position, aie as 
follows 

1 The angular incision is made, the apex being over the central point of the 
perineum The deep fascia of the ischiorectal fossa is opened on both sides with 

58 Besle} , F A Operation for Traumatic R-npture of Urethra in the "Male, 
Surg G\ncc Obst 44 372, 1927 

59 Russell, R H The Radical Operation for Urethral Stricture, Bnt J 
Surg 14 250,’ 1926 
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» blunt in‘'finnHiil tlic lift tluinib iiul foicliiiKLi ate inlrocluccd so as to giasp 
the front pot lion of lltc extcinal •.piuuclci 'J liis nutscic ts severed from its 
ntlaclniKiit to tlie Itiilitoc ueinosus imisilc j^t tin cential point and pushed back- 
ward ^ ('JIk new inetiiod now diveipts fioin llic old, in whicii the next step 
consentd the nuinbi inous uictlu i "I 

2 ] lie nicsiil inrintil incision is unde which exposes tlie bulb and sc\eral 
niches of the corpus sponoiosuiu tiid uictlii.i, but without 3 ct opening the 
iirethn I lie infl iiniii itorv miss eonipiisuig the stiictiire is defined b} dissecting 
It on eithci side so is to loosen n in its heel thus unking it casj to lift it cn 
nnssc. when the juojui inonunt tirivcs 

1 \ full-si/id sti iielit met tl boimu is jnssed down to tlie face of the 
strictuie clc 11 h the whole ot the uietlii t now oeeupicd b\ the bougie is in good 
oieiei inel must he pieseiveel \ ti iiiseeise. cut into the uicthr'i o\er the point 
ot the bougie IS made, the bounie wilhdi twn iiid the' traiisvcisc cut continued 
until the nrellirt is enliieh seuied fin all its coils) immcdi itel\ in fiont of 
the strietiiie 1 he sound urethi i is eiitiitlv eletaehed from the mnammatore mass 
Diiriini this sjiji some shttiiig oi the sound uiethi i mn\ lu. elonc if the stiigcon 
desires 

•1 1 he infliminitem in tss is dissee.ted out of its bed on the triangiilai liga- 

ment from bcioie btekw iid ind liteiille \s n iiecomes loosened it is luincd 
oxer bickwud so ib it the dors il ispect of it with the urethri, the uicthral 
torinun in the trim Mil it lii’inunt and the l ice ol tlie tniugiiltr ligament itself, 
all eoiiie into xiew 1 he nio'l distal jiorlion ol the miss whcic the stricture 
must be IS now iieiiest to the surgeon on the ttpiier asjiect of the miss the 
urethra will be seen tiiurginp from its foiinun m the tningiilar ligiment to 
he more or less embiddid on the sui l ice ot the miss foi i little dist inee before 
it IS ]ihinged into the sii( of the strictuie 

5 Remcnal of the stnetiiie and the innmmntorx miss with the minimal 
length ol the urethri 1 hi struiun must be situ ited at the distal end of the 
mass, and it must he between the dist d end fpiexioiislx cilled the face of the 
stricture when ni sun) ind the jimnl it wliieli the iiielhia is seen cnteimg the 
mass on its dors d surface I’.x i «eiies ot seetmus about 06 cm thick, the distal 
end of the miss is cut iw i\ until the open mouth of the urethra appears, with 
perhaps a little urine flowing fiom it a full-si/ed rubbci catheter is passed 
through It into the hi older thus itioxing tint the stricture his been entirely 
remoxed I lie re'in under of the iiillanini itorx mass is clipped aw a}' xxith knife 
and scissors, and jierftetlx sound proxnn il and distal urethras are brought 
together icross an mterxenmg gip that looks wide, but in rcahtx is trivial in 
extent 

6 Both the proxim il iiicl fif not ilieadx done) the distal portion of the 
urethra ire now frcclx sht up, so that the interior of the c iiial it displajed, being 
conxerted into a ribinel instead of a tube J he ends of the riband arc sutured 
together with fine chromic catgut the knots being on ^|Jic mucous sen face and 
excntuallj inside the iirellira In pissing the sutures care must be taken to 
include a substantial shaic of the external coats of the uicthra and corpus 
spongiosum good plan is to put one or txvo relaxation sutures in the 
outer coats \ rubber catheter is passed into the bladder and fastened with a 
suture to the skin , one catgut stitch passes through the skin on both sides at 
the level of the central point of the perineum, and takes up also the anterior end 
of the triangular flap, thus bringing it into its propei position A suitable 
dressing is applied 
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When the patient is returned to bed, a rubber tube is attached to 
the catheter, and the urine is conducted to a bottle suspended from the 
side of the bed Each morning uhen the dressing is changed the 
bladder and catheter are gently u ashed througli uith boracic acid solu- 
tion The catheter is removed on the fifth da), and complete healing of 
the perineal wound rapidl)'’ takes place Frequently tlie uiine passes 
almost entirel) through the penis during the first twent}-four houis 
after removal of the catheter 

Duverge)’^ and Dax °° reported hematuria in six cases of stricture 
of the urethia In none was a general cause found foi the loss ot 
blood, and it was decided that the condition was entirely local The 
authors stated that the urethia itself could not give rise to sucli severe 
hematuiia Operative and cjstoscopic control pioved that the bleeding 
came from above the urethra 

Two conditions aie essential to the production of hemorrhage in 
cases of strictuie of the uiethra congestion and infection The diag- 
nosis of the oiigm of such hematuria is impoitant because if it is 
determined that it is due to the uiethral stricture a good prognosis 
may be gneii, as the bleeding alwa)s disappears with the removal of 
the urethral obstruction The tieatinent consists merely m dilating the 
strictuie and reducing the infection of the bladder b) lavage 

Demel described a case of varix formation in tlie anteiioi urethra 
of a boy, aged 14 years Urethral bleeding was noticed following 
injur) Repetition of hemorrhage occurred at niglit and spontaneous 
bleeding might be seen at any time, the first urine passed w'as never 
tinged with blood Cystoscopic examination w’as negative Endoscopy 
revealed a papillary growth with a smooth surface in the anterior por- 
tion of the urethra, 8 cm from the meatus This w^as destroyed with 
the galvanocauter) A leview of the literatuie revealed six similar cases 
with the site of the tumor similar to that in his case Treatment may 
be carried out with galvanocauter), electrol) sis, epinephrine or radium 

[Ed Note — These small grow'ths that bleed so freely are not infre- 
quently angiomatous in type Only a few' cases are reported and 
undoubtedl), as Rokitansky believes, are more representative of simple 
h)pertrophy of vascular segments than of neoplastic o\ergrowth They 
cause little pain or urinary discomfort, and in most cases respond 
readil) to fulguration 

Pol)ps and papillomas of the urethra are often seen The majontv 
are minute and are usually the result of long-standing urethral infection 
They haie little clinical significance In most cases they disappear 

60 Du\crge\, J, and Dax, L Lcs grandes hematuries chcz Ics rttrecis 
Pressc mCd 35 273, 1927 

61 Dcmel, Rudolf Zur Kasuistit eincr seltenen Ursache a on Harnrohrcn- 
blutung, Ztschr f Urol 20 125, 1926 
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follo\Mng licatmciit of tlic nndoihing infectious condition In the male 
uietliia. tlic <^niall giowths usually occui m the icgion of the veiumon- 
tanum .iiid the iiitcinal sphinclci Both the small and the laige tumois 
lespond leadih to fulgiiiation oi snaiing Ihose which occui m the 
posttiioi uiethia of the male may he pedunculated and occasionally 
interleic yith the clo^uie of the inteinal sphmctci , those which occur 
ncai the external oiilice rue gencialh Hat and sessile Multiple and 
extensue giowlhs aie occa^-ion.d!) seen ] 

McCaitln, Kittci .iiid Klcin])ciei undeitook an extensive study 
of the Aciuuionlaiiuin with '-jiccial lefeicnce to the ejaculatoiy ducts 
Ihcii aim was to answci two (luesiions 1 \YhaL is the piccise course 
taken h} the ejaculaton ducts thiough the Aeiumontanum and pi estate^ 
2 Docs an edematous oi iniiltiatue elosuie of the lumen of the duct 
exist in a consideiahle niiiiihei of cases ^ 

EiqhlA speciiiic'iis weie studied. iwcnt\ wcic studied histologically 
The ejaculaton ducts make a sliaip dip thiough the Aciumontanum 
fiom the uiethial oiifice at .iii angle ot appioxim.itcly 45 degiees to 
the uicthial llooi Feu the fust niilhiiietei and a half the ducts diveige 
and then coineige foi the next iinllimetei oi two, until theie is a thin 
septum of fihioiis and elista tissue sejiai.iting them, this is easily pene- 
liated, CAcn though soft iiistiuinents aie used The\ then lun paiallel 
to each olhei and iisinlh .it a less .unite .ingle thiough the piostate 
gland cndiiig.it the teiniiii.ition ot. oi within, the subsi.ince of this gland 
At their dnision into the ainptilh of the Aas defeicns and the duct of 
the seminal acskUs then .iie fuiihei .iw.u fiom the uielhial floor 
The lumen of the duct of the sciniu.il Acsicle is 4 5 mm m cucum- 
ference, A\heicas the hiuieii of the .impulla of the Aas defeiens has a 
circumference of 3 1 iiiiii . the ciicuinteience of the ejaculatory duct 
IS noted at its tciinin.ition , these me.isuiements m.iy be someAA'hat con- 
fusing The similanlA in si/e of the lumen of the ejaculatoiy duct Avith 
that of the duct of the semiu.d Acsiele is .leeountcd for by the fact that 
the ampulla opens on the mesial supciioi aspect of the ejaculatoiy duct 
The .authors conclude .is folloAAS 

We feel lint an explication of the pin siological f.act that the seminal A'csicles 
are distended when solutions arc injected citlicr through tlie a as deferens or 
ejaculatory duct is of utmost interest and inipoi lance 

1 The seminal \tsiclcs arc distended when fluids arc injected through the 
A. as deferens because 

(a) The normal resistance of the aauIIs of the ejaculatory duct, Avlnch lunima 
become gradual!}’ smaller as they appioach the urethral floor, causes the liquids 
to floAA' toAAard the seminal acsicIcs 


62 McCarthy, J F , Ritter, J S, and Klempcier, Paul Anatomical and 
Histological Study of the Vcruniontanum AA'ith Special Reference to the Ejacula- 
tory Ducts, J Urol 17 1, 1927 
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(b) A large muscular organ (the prostate) surrounds the cjaculator\ duct 
and offers resistance to tiieir distention 

(r) The ejaculatory duct has no musculature of its own to overcome the 
resistance of the prostatic musculature 

(d) The lateral wall of the duct of the seminal vesicle contains elastic tissue 
which IS less resistant to distention than muscle tissue 

2 The seminal vesicles are distended when solutions are injected bj \\a\ of 
the ejaculator}’’ duct prior to anj' solution appearing in the vas deferens because 

(a) The duct of the seminal vesicle is a direct continuation of the cjaculatorv 
duct 

(Zi) The lateral vv'all of the duct of the seminal vesicle contains elastic tissue 
and IS therefore less resistant and more readily distended than the ampulla of 
the vas deferens 

(c) The lumen of the ampulla of the vas is surrounded bj thick muscle walls 
and Its orifice opens supero-mesially into the ejaculatorj duct 

(d) The lumen of the ampulla contains sev'cral valve-like protecting folds 
within its lumen which tend to obstruct the entrance of any fluid into the vis 
deferens 

Redi reported a case of rupture of the penis following trauma 
Applications of ice and immobilization in cardboard tubes eflfected cine 
in a few weeks There were no sequelae The points of lesistance of 
the distended organ, albuginee piopre, fascia of the penis and traverses 
lamelliformes, being reduced to extreme thinness, aie likely to break 
under the influence of obliquely acting forces The symptoms arc pain 
deformity, swelling and extravasation of blood The fracture is easly 
distinguished from contusion, on careful palpation The prognosis 
must be reserved on account of possible complications, suppuiative 
hematoma, gangiene in case of intact urethra and anuiia, infiltration 
of uiine and phlegmon, in cases in which the urethra is torn The 
scarring itself ma}^ also bring about the formation of pseudarthrosis, 
in certain cases rendering coition impossible 

There are two methods of treatment (1) the surgical method to 
vvdnch certain surgeons resort m everj' case and which consists m a laige 
opening of the hematoma and suture of the corpus cavernosum and 
fascia with immobilization, this method is efifective, but should be used 
onh in cases in which the hematoma is extensive and offers little hope 
of spontaneous resorption , (2) if the hematoma is circumscribed, appli- 
cation of ice, immobilization and carefulh performed catheterizations 
v\ill often bring about cuie, if the urethra is ruptured, the prognosis is 
more serious, a permanent catheter will be necessary, and if this is 
unbearable to the patient, external urethrotomy with a plastic recon- 
struction of the penis is necessary 

63 Redi, Rodolfo Un cas de fracture du penis, J d’urol med ct cbir 22 
36, 1926 
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ble at any age, by the use of modern instruments, and that such exami- 
nation should always be made As c> stoscopy in } oung children must 
be done under general anesthesia, it is most important to complete ever}'- 
other phase of the examination before it is undertaken If cystoscopy 
is earned out it should be complete in e\ery detail, including divided 
specimens of urine for bactenologic, chemical and microscopic exami- 
nation, inoculation of animals, phenolsulphonphthalein and othei func- 
tional tests, together with roentgen-ray examination and p} elograph}'^ 
when these are indicated Rarely does severe reaction follow cystos- 
copy and ureteral catheterization in these very young subjects, it is 
much less frequent than in adults Renal tubeiculosis is much com- 
moner m childien than is ordinarily believed, and may be accompanied 
by secondary infection 

Nonoperative tieatment sliQuld be the rule whenever possible, opera- 
tion being resoited to only m cases of dire emergency m childien under 
the age of 4 years Opeiative lepair of congenital lesions, such as 
hypospadias, epispadias and undescended testicle with its accompanying 
hernia, should be performed only after the child has reached the age 
of 4 Congenital malformations causing obstruction to propei uiinary 
drainage of any pait of the urinarj tiact should be leheved as soon 
as it IS discovered 

Beer"" pointed out some analogies between the uiinary and biliary 
tracts In comparing cholesteremia and uncemia he showed that 
cholesteiol is a more oi less specific hepatic excretion, while uric acid 
bears a somewhat similar relation to renal function By expeiimental 
feeding, both substances can be increased in the blood and m the urine 
In certain conditions, such as the postinfective period m typhoid fever, 
the blood cholesteiol is increased, while m other conditions, such as the 
crisis m pneumonia, the uric acid content of the blood is increased In 
bilateral lenal obstruction, the uric acid is the first component to be 
increased in the blood In choledochus obstruction, one of the first 
signs IS accumulation of cholesterol in the blood 

In regal d to hthiasis striking analogies are discerned The stasis 
or primary cholestenn stones are compared with uratic calculi wdiich 
are presumed to be performed A\ithout tlie agency of gross infection 
from “a temporarj spilling over of the stone material, or an increased 
excretion which may contribute to produce the colloidal instability that 
leads to the precipitation of the stones ” When infection sets in a 
total!} different t}pe of stone occurs In the biliary tract, the cholesterin- 
pigment calcium stones are found, and in the urinary tract, the phosphate 
stones 

67 Beer, Eduin Analogies Between the Biliao Tract and the Unnan'- 
Tract, \nn Snrg 84 517, 1926 
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In legal d to infection, it is sti iking to see how readily the bacteiia 
are passed thiough these glands without appaient injury to the 
paienchyina This tiansit thiough the two systems seems to leaA'e no 
permanent injuiy unless foieign bodies oi obstiuctive conditions obtain, 
and then local inflammatoiy changes may be induced A compaiison 
of the bacillaiy and coccic infections of the kidney and hvei is made 
Beei quotes Naunyn, Aschofl and others as believing that acute 
hepatitis, somewhat analogous to acute pj^elonephiitis, may be frequent, 
and he feels that some of the changes of the cnihotiCJivei are devel- 
oped m some way analogous to the lepeated mfectibns of the lenal 
paienchyma which lead to the pectihai scaired kidney m long standing 
cases of pyelonephiitis 

[Ed Note — It is inteiestmg to considei Beei’s compaiisons of 
these two gieat S} stems It has been shown experimentally that 
increased excietion of oxalates fiom the kidneys may produce hthiasis, 
and for many yeais Naunyn and his followeis have held that hyper- 
excretion of cholesteim is lesponsible foi the production of biliary 
calculi of the puie pigment tvpe Beei’s observation that typical attacks 
of bihaiy and lenal colic may occui without evidence of eithei stone oi 
gross inflammation is timel}, as many suigeons and urologists are 
puzzled by these occuiiences, which aie baffling from the standpoint of 
treatment ] 

Julhen obseived that abdominal distention m the fetus is an 
extremely raie cause of dystocia He cited a case m which, aftei 
deliveiy of the head, the body could not be delivered until the abdomen 
of the fetus was punctuied and 3 liters of mine withdrawn The 
cause of the retention was obliteration of the urethia The remaining 
abdominal organs had been letaided m their development 

Lagemann desci ibed a case of a mahngei ei with apparent chy- 
luria The patient, a man, aged 40, had milky mine following an attack 
of influenza The tempeiature was 39 C and the patient appeared to 
be ill The millcy urine contained 14 per cent albumin and also casein 
The phenomenon was noticed for twenty-two days, the appearance of 
the urine varying from milk-white to complete clarity Following 
ureteral catheterization the tuibidity disaj^peared On the wall of the 
bladder were many membranous shreds, although the mucous mem- 
brane appeared entirely normal It was finally concluded that the 
patient had secretly injected milk into his bladdei 

68 Jullien, F Dystocie grave par retention d’unne chez le foetus, Rev 
franq de gynec et d’obstet 21 24, 1926 

69 Lagemann, Clemens Em Fall von kunstlich erzeugter Chylune, Arch f 
him Chir 139 240, 1926 
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Randall and Muschat ‘O reported the results of their study on the 
hydrogen ion concentration of the various secretions of the uiogenital 
tract 

Acidification of the urine is an important problem m urologic sur- 
gery Acidity is desirable from two points of view, but for one and 
the same purpose Most secondary infections of the urinary tract are 
due to the colon bacillus This organism suffers marked inhibition in 
growth when the reaction of the urine is markedly acid, at or below 
pH 5 5 Rendering the urine acid and bringing it to pn 5 5 is a good 
method of counteracting the invasion and growth of the colon bacillus 
Many substances have been advocated and are in use for this purpose 
those most frequently used being sodium benzoate, ammonium benzoate, 
acid sodium phosphate and ammonium chloride They found that of 
these, ammonium chloride was more constant and strongei m its action 
than the others 

Their study of the influence of hydrogen ion concentration on the 
activity of the spermatozoa indicate that the reaction of the environ- 
ment of the spermatozoa plays an important part in the physiologic 
mechanism involved in impregnation The maintenance of a weak 
alkalinity in the genital tract in the female is of utmost importance, 
and cases of sterility should demand such stud} The vaginal secretion 
is weakly acid, but the cervical secretion is almost neutral and it is 
assumed that the uterine secretion is probably weakly alkaline, meeting 
the vital requiiements of the spermatozoa and probably stimulating 
them to great activity as they progress into this more favorable environ- 
ment Their work also shows that inflammatory conditions do not 
influence the reaction of the prostatic secretion, which remains as in 
the normal, that is, pn 7 3, and, thus that such conditions do not play 
any part in changing the function of these secretions 

70 Randall, Alexander, and Muschat, Maurice Hjdrogen-ion Studies on 
Various Secretions of the Uro-genital Apparatus, J Urol 16 SIS, 1926 
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ARCHIVES OF SURGERY 


demarcation at the anterior axillary line This area of density suggested an 
effusion in the left pleural cavity at that site 

At discharge the left side of his chest had cleared up almost entirely There 
was no dulness in the back and no signs of fluid or of consolidation The right 
side showed a decreasing pneumothorax with a moderate amount of fluid at 
the base In a letter several weeks afterwards, tlie patient reported himself 
practically well 



Fig 1 — Transsternal pericardiotomy 


COMMENT 

The ten patients in this senes were operated on for purulent effu- 
sion of the pericardium, with six, or 60 per cent cures, and four, or 40 
per cent deaths These figures correspond closely with the general 
mortahU rate for all patients treated by incision and drainage In the 
first four cases pericardiotom\ was performed after the sternum had 
been trephined The Hudson drill uas used, and the opening 
enlarged b\ rongeur forceps The opening was made immediately above 
the junction of the second portion of the sternum with the eiisiform 
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apjHiulix lU iisiiijr tlif lon^ciii foiicj)s, tlit enlargement was made to 
tlie lift ot till midlme 1 hi'' metlioil has ,i number of aihantages It 
i in he done e i^ih nndei loial .me^thcsia .ind the internal mammary 
arter\ i'< not eiieoiintiied 

1 he ^ent m the steinum eomcs down dircctl} on a small triangular 
ire.i wliiili lie'll ill\ IS not n\iilaid In the jileura, so that the peiicardium 
is immediitiK exiiosed altei the remo\al ol a small amount of areolar 
tissui th.it geiiei.ilK lies ni this spaee Ihe most serious disadvantage 
of this method ol .ijipunch is ih.it the firm unyielding walls ol the open- 
ing in the steinum to some extent limit iialjiation ot the perieardial sac 
In the ex.imining linger .illhough this is less true in ehildren than m 
adults IIe‘\ni.in (1801 ) is the onh other operator to use this approach 
for draining pus from the peiieardium lie w'ent through the sternum, 
howe\cr at the lenel of the third cost.il c.irtilage Bacons experience 
,il the .uilo])s\ l.ihle h.is ini])ressed him with the eoinparatne ease with 
which the jienc.irdiiiin ni.n he exjilored through an opening in the ster- 
num lie t ihiil.ites the .uh.int.iges ot this unite, as follows 

1 It IS in itoinic ilh correct 

2 It nflords in tns\ ipproncii to tlie pcnc.irdium 

2 It supplies tlic best possililc ilrnnngc 

A It permits md\ inspection of the Iicirt and pcric.ardnl ca\ite 

5 It IS deioid of iiieclimicil danger, siicli as hemorriiage and rupture of the 
pleura 

6 It can be done under gas anesthesia 

7 It requires onh from Inc to fifteen minutes for its completion 

8 It does not leaee deformitj 

9 It olTcrs the le.ist possililc cliance of spreading infection to the pleural or to 
the peritoneal caeities 

In the four cases of our senes in wdneh it w^as used, it proved fairly 
satisfaclor)'^, hut it w’as discarded in the later operations for aaenues giv- 
ing greater access to the pericardium 

In cases 5, 6 and 7, an oblique incision w'as made in the skin, parallel 
to the costal margin, extending for about 10 cm from the base of the 
ensiform process tow^ard the left The incision through the underlying 
structures hugged elosel) the under surface of the costal arch, and 
with rongeur forceps about 5 cm of the left fifth, sixth and seventh cos- 
tal cartilages w'ere removed This approach exposes the mammary 
vessels, but no difficulty w^as experienced m ligating them and thus 
controlling bleeding from them The margin of the left pleura invari- 
ably came into view, but this w'as easily pushed aside, and the 
pericardium w^as exposed The pencardium w^as grasped with the forceps 
and incised This route places the incision m the pericardium near its 
base, allows palpation of the left side of the pericardial sac and makes 
placing of the drains somewdiat easier than in the approach through the 
sternum 



